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PREFACE

This research was sponsored by the Office of the Assistant Secretary
of Defense {Reserve Affairs) under RAND's National Defense Research
Institute, a Federally Funded Research and Development Center sup-
ported by the Office of the Secretary of Defense. It was prepared
within RAND’s Defense Manpower Research Center.

This report analyzes the attrition of Army Reserve and Army
National Guard enlistees who have had no prior milifary service. It
develops models of attrition that assign a probability of attrition to
each recruit type. The models are based on analyses of historical attri-
tion for the fiscal vear 1980-82 cohorts entering the Army National
Guard and Army Reserve. The report extends previous work at RAND
on reserve attrition by the authors (R-3267-RA, Attrition of Nonprior-
Service Reservists in the Army Nationel Guard and Army Reserue,
October 1985). The present report focuses on separations io civilian
life and develops separate models for attrition during the training and
posttraining periods and the first two years after enlistment.

The report should be of interest to those who recruit, retain, and
manage personnel in the Selected Reserve Forces. Since it specifically
uses experience from the Army National Guard and Army Reserve, pol-
icymakers at the Army Recruiting Command, the Deputy Chief of Staff
for Personnel of the Army, the Director, National Guard Burean, and
the Chief, Army Reserve, should find the work of most interest.






SUMMARY

This report analyzes the attrition of selected reservists in the Army
National Guard and Army Reserve who enter the zeserve without prior
military service. A substantial training investment is required to teach
these individuals basic military skills and military occupations. This
investment occurs during approximately eight weeks of basic military
training, an Advanced Individual Training (AIT) course which takes
from one month te over a year, and the resources at the unit level
required to perform on-the-jeb training (OJT). The return from this
investment occurs as the individual serves the normal six-year term of
reserve service.

The longer the individual stays—provided performance is
satisfactorv—the better the return on the training investment. Attri-
tion of these individuals to civilian life before compietion of the term
can substantially reduce the return to this training investment. Our
previous analysis of the FYB80 entrance cohort (Grissmer and Kirby,
1985) showed separation rates during the first two years of 30.6 percent
for the Army National Guard and 39.5 percent for the Army Reserve.
That study alse showed that women had significantly higher attrition
risk than men with similar characteristics, and that for both men and
women, less education and lower aptitude scores led to much higher
attrition risk.

Attrition patterns such as these convinced the services to put
increased emphasis on recruiting more highly educated individuals with
higher aptitude scores. Enlistment bonus payments and educational
benefits were offered to higher-quality rtecruits, the number of
recruiters was increased, and their reward structure was geared toward
recruiting higher-quality individuals. These policies, along with higher
civilian unemployment rates, were successful in increasing the number
of higher-quality recruits in FY81 and FY82. For example, the percen-
tage of enlistees who were high school graduates increased from 53.3
percent to 71.6 percent in the Army Reserve and from 68.2 percent to
71.2 percent in the Army National Guard, from FY80 to FY82.

This study extends our earlier study by analyzing attrition for three
cohorts: FY80, FY81, and FY32. It analyzes the consistency of attri-
tion behavior and policies over time. Since the time period chosen
includes dramatic changes in enlistment quality and composition and
equally dramatic shifts in economic conditions, the data allow the
exploring of several attrition hypotheses previously untested. These
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include the effects of unemployment shifts on attrition, the effects of
service policies and planning on attrition, and the efficacy of increased
recruiting resources. This last hypothesis is the subject of a forthcom-
ing report.

Our study identifies three types of attrition from the Selected
Reserve components that must be treated separately if our concern is
return on training investment. Some reservists leave to enter the
active force, some leave only to return to the Selected Reserve at a
later time, and others return to civilian life. We receive a return on
training investment if individuals enter the active or the reserve.
These two categories of reserve attrition accounted for 20 to 30 percent
of two-year attrition for the Army Reserve and 10 to 15 percent of
attrition in the Guard. Failure to distinguish among these types of
attrition will overstate the magnitude of the reserve attrition problems.
In this report we focus on attrition to civilian life.

The results show that higher enlistment quality did not reduce attri-
tion to eivilian life; attrition actually increased significantly in the
higher-quality cohorts, particularly for the Army Reserve. These
results are very similar to those regarding active duty first-term attri-
tion; the latter also declined as the quality of the enmtering cohorts
increased (Buddin, forthcoming). Civilian attrition rates during the
first two years of service increased from 25.4 to 31.8 percent for the
Army National Guard and from 28.3 to 37.7 for the Army Reserve. For
the Guard, this rising level of attrition was mainly accounted for by
higher levels of attrition during training; the Army Reserve experienced
increases in hoth training and posttraining attrition.

We can advance three possible explanations for this finding. First,
attrition discharge policies and training and performance standards
may change from one year to the next shifting the overall level of attri-
tion. For instance, our results show quite different attrition probabili-
ties for similar individuals entering in different cohorts. A very high-
quality male enlistee {Category Il with high school degree) entering the
Army Reserve who is white, single, and 18 to 20 years of age had an
estimated two-year probability of attrition to civilian life of 0.16, 0.22,
and ¢.25 in FY80, FY81, and FY82, respectively. These differences
suggest that training standards may have been tightened or easier
discharge standards implemented during this time period.

Training standards may have shifted from FY80 to FY82 because
the services responded to an easier recruiting environment by tighten-
ing standards and “creaming” the best from any cohort regardless of
cohort quality. This “creaming of cohorts” may be a eonscious, oppor-
tunistic policy that allows the Army to always obtain the best of the
available pool of enlistees. The reasoning is that with better enlistees
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available, replacement of marginal accessions is less costly, and very
high-quality cohorts enter the trained force. This policy would mean
that training and performance standards vary from one year to the
next, depending on accession guality.

On the other hand, unintentional tightening of training standards
would occur if training performance of recruits was simply “graded on
the curve” so that a relatively fixed proportion of recruits was
discharged regardless of quality. Higher-quality cohorts would then
lose the 2ame proportion of accessions as lower-quality recruits. If this
were to occur, & closer coordination of recruiting and training policy
would be required to take advantage of higher-quality cohorts.

Changes in discharge standards at the unit also appear to have
affected posttraining attrition for the Army Reserve. Strong evidence
shows that a policy shift to a more lenient discharge policy for unit
commanders in the Army Reserve—so-called “wrench up™—was imple-
mented at this time. This may help explain the sizable increase in
attrition in the FY82 cohort.

Another hypothesis consistent with the results is that rising unem-
ployment and increased recruiter resources and emphasis brings in
enlistment cohorts with unmeasured characteristics that increase attri-
tion risk. The marginal recruit who joins because of enlistment bonus
payments, more intense recruiting, or poorer civilian job prospects may
have markedly different attrition propensities than an otherwise simi-
lar enlistee. This could happen simply because the marginal enlistee
within any quality category would have less “taste” for the military,
have more potential conflicts with employer or family, or be more risky
in terms of psychological or social profile. This would mean higher
attrition in later cohorts, for whom unemployment at entrance was
higher.

There is a reverse side to this argument. As unemployment falls,
more job changes and migration may cause higher attrition for
enlistees in the posttraining period. Unemployment fell in 1983 and
1984—a period when the FY82 entrance cohort was making posttrain-
ing enlistment decisions. This hypothesis would fit the Army Reserve
attrition pattern. However, Guard posttraining attrition did not rise
during this period, which makes this hypothesis less tenable.

The results from the FY81 and FY82 cohorts with respect to attri-
tion risks of different quality groups tend to support the FY80 results.
The characteristics that are strongly and consistently related to attri-
tion do not change over time. Recruiting and training policies can thus
be developed with respect to these characteristics with a fair degree of
confidence that these results will hold over time. Relative attrition can
generally be predicted with some degree of accuracy on the basis of
gender, educational achievement, aptitude scores, race, and age.
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The characteristic that makes the largest consistent difference in
attrition risk is gender. Women are at much higher risk of attrition
than males with similar characteristics. However, the gap between
male and female attrition narrows somewhat between FY80 and FY82
for both the Guard and reserve. In the FY80 cohort for the Guard, a
typical female enlistee had a two-year civilian attrition of 44 percent
compared with 18 percent for a similar male. In the FY82 cohort, the
corresponding attrition rates are 44 percent and 28 percent.

There are several explanations for higher attrition risks for women.
Women may break reserve commitments more often because they
migrate more often and change jobs and marital status more frequently
than men of similar age. Moreover, both marriage and jobs for women
may more frequently lead to conflicts with the reserve commitment.
Marriage will more often conflict with reserve service because of preg-
nancy and greater responsibility for home and children. Women may
also encounter more job conflicts with the reserve commitment because
of more frequent weekend work and less control over work schedules
and hours.

Moreover, women may be less prepared by previous experience than
men for meeting physical training standards in basic training and may
also be less prepared for skill training if nontraditional skills are
chosen by women. In terms of our theory, women will encounter more
“experience” characteristics on the reserve job than men. Thus, the
decision te join the reserve is less grounded in known experience and
poses more uncertainty and will be more easily reversed.

The characteristics that account for the next largest consistent
differences in attrition are education and aptitude category. The direc-
tion of these effects is similar for men and women—more education
and higher aptitude are associated with lower attrition probabilities.
Depending on the gender and cohart, a change from not having to hav-
ing a high school diploma usually results in a relative decrease in attri-
tion of 25 to 75 percent. Higher mental category, as measured by a
high score on the Armed Forces Qualification Test (AFQT), also signi-
ficantly reduces attrition for both high school graduates and nongradu-
ates.

The three remaining variables—race, age, and marital/dependency
status—show much smaller influences on attrition and generaily affect
attrition somewhat differently for men and women. Race usually does
not significantly affect attrition risk for men; black women, however,
have significantly lower attrition than nonblack women. The effect of
changing age from younger to older increases attrition risk for men—by
a fairly sizable proportion in the Guard. For women in the Guard, age
matters much less than for men; in the Army Reserve, women over 20



have a lower attrition risk than those ages 18 to 20 or age 17, although
the differences are small. Finally, the effect of changing marital status
or dependency status hardly changes men’s attrition risk, but being
married either with or without dependents usually increases women’s
attrition risk by moderate amounts.

Developing improved attrition models requires work in several areas.
First we need to identify and track important manpower policy changes
that can directly and intentionally influence attrition levels. These
policies include training standards, attrition discharge policies, and
binding budget and end-strength constraints.

It is also important to better understand possible unintentional
changes or adjustments that occur when enlistment cohort size or qual-
ity changes. Changes in cohort size and quality can bring different
unmeasured characteristics that change expected attrition levels. The
adjustment of the training process to cohorts of different sizes and
quality is another poorly understood area.

Finally, we need to better understand the effects of changing
economic conditions on reserve atirition. Changing unemployment ean
change the characteristics of incoming cohorts and can directly affect
attrition through civilian job opportunities. For instance, there may be
more job mobility during times of falling unemployment as reservists
move up from entry-level jobs to higher paying and more secure jobs.
Such changes would be expected to increase attrition levels.

Three research approaches would prove useful in sorting out these
issues. First, analysis of additional cohorts would probably be able to
untangle the effects of unemployment. Analytical approaches incor-
porating survivor functions would be helpful in this process.

A longitudinal survey of reservists at entry with periodic follow-ups
would also be helpful to register important variables on civilian life.
Such an effort would probably involve collecting data from exiting
reservists as well. Such data could also better document the cir-
cumstances of individuals who leave and return—an important part of
Teserve attrition.

Finally, it is currently not known how many individuals whe leave
would have stayed and performed well under slightly different training
circumstances. Training schedules offer little flexibility to adapt to
recruits with different problems. Some structured experimentation
with more flexibility in training schedules and regimens might have
large payoffs in terms of retaining a larger proportion of each cohort.
Structuring such experiments during the training process and following
recruits would be fairly easy.
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I. INTRODUCTION

The Selected Reserve components recruited and trained approxima-
tely 103,000 nonprior service enlisted reservists in FY87. Approxima-
tely 75 percent of these enlisted in the Army National Guard or Army
Reserve (Assistant Secretary of Defense, 1986). Each enlistee requires
a significant recruiting and training investment to become fully quali-
fied in a military occupational specialty. The training investment con-
sists of the costs of recruiting and processing the individual, providing
pay and training resources during 8 to 11 weeks of basic training fol-
lowed by a period of Advanced Individual Training (AIT), and finally
using unit resources for on-the-job training {OJT) during his initial
period with the unit.

It takes a minimum of 12 weeks of full-time training to complete
hasic and the lower-skill AIT courses. For higher-skill courses the
training takes longer and in certain skills can last up to a full year.
The period of OJT is also variable but probably lasts for at least the
first few months of unit drills and sometimes much longer. The margi-
nal costs of producing trained and fully qualified scldiers vary by skill
but range from a minimum of $5,000 to over $20,000 per individual.

The return from this training investment normally occurs as the
individual serves his term of Selected Reserve service and the remain-
ing period of military obligation with the Individual Ready Reserve
(IRR). Currently the normal Selected Reserve enlistment term for
nonprior service individuals is six years, and an overall eight-year mili-
tary obligation is incurred. This means that in a normal tour an indi-
vidual will serve six years in the Selected Reserve and two years in the
IRR. Individuals serving fewer than six years in the Selected Reserve
will incur corresponding longer commitments in the IRR unless
discharged for unsatisfactory service.

This return can be substantially reduced if individuals leave before
their committed term of service, Grissmer and Kirhy {1985) showed
that individuals withcut prior military experience enlisting in the Army
National Guard and the Army Reserve (referred to as nonprior service
reservists) left at high rates before completing their six-year term of
enlistment. Indeed, the analysis of the FY8) entrance cohort showed
separation rates during the first two years of 30.6 percent for the Army
National Guard and 39.5 percent for the Army Reserve.

Qur analysis also showed that individuals who enter the reserve
forces with higher levels of educational attainment and higher aptitude



scores on the Armed Service Vocational Aptitude Battery will have sig-
nificantly lower levels of attrition during the first term of enlistment.
For instance, a typical male enlistee in the Army National Guard, with
a high school diploma, would have a 23 percent attrition rate in the
first two years of service contrasted with a 35 percent rate for an
enlistee without a diploma. Among high school graduates, those scor-
ing in the highest aptitude group (Category I') would have two-year
attrition rates of 18 percent contrasted with 29 percent for those scor-
ing in the lowest aptitude group eligible for entrance to the armed ser-
vices (Category IV). The direction and significance of education and
aptitude in determining attrition held for both males and females and
for both the Army Reserve and Army National Guard (Grissmer and
Kirby, 1985).

Attrition patterns such as these convinced the services to shift their
recruiting emphasis to higher-quality recruits through the use of such
policies as paying enlistment bonuses to higher-quality recruits,
increasing the number of recruiters, providing recruiters with incen-
tives for recruiting higher-quality enlistees, and providing expanded
postservice educational benefits for such enlistees. These policies,
along with higher civilian unemployment rates, were successful in
increasing the number of higher-quality recruits in the Army Reserve
components between FY80) and FY82. For example, the percentage of
enlistees with high school diplomas increased markedly from 53.3 per-
cent to 71.6 percent in the Army Reserve. The Army National Guard
experienced a smaller increase, from 68.2 percent to 71.2 percent.

The expected payoff from higher-quality cchorts has two com-
ponents. First, higher-quality recruits might lower cohort attrition lev-
els. If individuals stay longer, then future accession requirements
decline. Significant reductions in future recruiting and training costs
can occur from lowered accession requirements. This latter effect is to
be distinguished from the effect of lower attrition on accession require-
ments mentioned ahove.

A second payoff from increasing enlistment quality is improved unit
readiness. This improved unit readiness occurs because the perfor-
mance of average individuals in the unit 1s higher. Average individual
performance can be increased in three ways by higher-quality individu-
als. First, those with higher aptitude and education will learn skills
faster. Second, they will probably also achieve higher levels of long-

'Recruits are classified into percentile groups labeled Category I, Category II,
Category IHA, Category II1B, Category IV, and Category V mental groups, based on
scores received on the entrance examination {Armed Forces Qualification Test, or
AFQT). Categories I, I1, and IIIA are above average; IIIB, IV, and V are below average.
Category V personnel are ineligible for entrance to the Armed Forces.



term productivity. Third, they will stay longer resulting in the average
soldier having more experience on the joh.

To what degree these potential benefits of higher-quality recruits are
actually captured depends on certain manpower policy decisions, and
specifically, on whether the behavior of higher-quality recruits has been
properly integrated into the manpower planning system. Some of the
benefits can be lost without adequate planning and good policy deci-
SIONS,

If the planning needed to accommodate lower attrition within
estimated end-strength and budget ceilings is either not done or not
done with sufficient accuracy, such benefits can be seriously curtailed.
Congressionally imposed end-strength ceilings and annual budget
appropriations are based on estimates of attrition, retention, and acces-
sions; inaccurate estinates may require significant adjustments in man-
power levels—especially near the end of the fiscal year. Careful plan-
ning is especiaily required when economic conditions change, for exam-
ple. Higher unemployment may increase retention rates for individuals
beyond their first term. If this higher retention is not integrated into
budgetary plans and end-strength estimates, then pressures could
develop to change accession or early attrition policies to accommodate
higher retention.

Such adjustments are likely to be made by changing early attrition
levels. Newly recruited groups are the largest and easiest to adjust in
the short run to achieve end-strength ceilings and stay within
budgetary levels. However, such adjustments can partially negate the
beneficial effeets of recruiting higher-quality individuals.

Lack of coordination between recruitment and training policies may
also partially revoke the benefits of higher-quality recruiting. If train-
ing and performance standards are “graded on the curve,” then higher-
quality cohorts will lose the same proportion of enlistees as a result of
“inadequate performance” as lower-quality cohorts. Especially during
beet camp and AIT, there may be a tendency to judge performance
relative to others in the group and always to fail a constant proportion
of the group. If this occurs, then it inadvertently results in partial loss
of the benefits of higher-quality recruiting. This might be avoided by
coordinating the quality of arriving groups with training discharge poli-
cies and informing training instructors of the quality of the incoming
cohorts.

However, this “creaming of cohorts” may also be a conscious, oppor-
tunistic policy that allows the Army to always obtain the best of the
available pool of enlistees. This would mean that training and perfor-
mance standards vary from one year to the next depending on acces-
sion quality. For instance, as unemployment increases and the



enlistment pool grows, the Army can either maintain standards and
increase the flow of individuals in the frained force or raise standards
and maintain the flow of individuals while increasing quality. The first
option emphasizes lowering manpower costs; the second emphasizes
raising foree effectiveness through improved individual quality.

Besides policy and planning procedures, there is an alternative rea-
son why the expected benefits from higher-quality recruits may not bhe
obtained. The marginal recruit who joins because of enlistment bonus
payments, more intense recruiting, or poorer civilian job prospects may
have markedly different attrition propensities than an otherwise simi-
lar enlistee. For instance, he may differ with regard to taste for mili-
tary service. Thus, the expectation of lower attrition based on models
drawn from historical data may not be fully realized.

This report begins to address these more complex attrition questions
by analyzing nonprior service attrition from the Army Reserve and
Army National Guard for three enlistment cohorts: FY80, FY81, and
FY82. It analyzes the consistency of attrition behavior and policies
over time. Since the time period chosen includes dramatic changes in
enlistinent ¢quality and composition for the reserve and equally
dramatic shifts in economic conditions, the data allow the exploring of
several attrition hypotheses previously untested. These include the
effects of unemployment shifts on attrition, the effects of service poli-
cies and planning on attrition levels, and the efficacy of increased
recruiting resources. This last hypothesis is not dealt with in this
report; it will be the subject of a subsequent paper.

It is clear that attrition across several cohorts can best be explained
by a mix of several factors: demographic variables (incorporating
recruit quality), economic variables {to capture the effect of civilian job
opportunities for reservists), and institutional variables (to account for
the interrelationship between training standards and other manpower
system objectives). Section II presents a theory of attrition that
attempts to integrate these factors and testable hypotheses deriving
from the theory. Section III compares basic attrition patterns for the
FY30, FY81, and FY82 cohorts. Section IV compares the FYS0-FY82
attrition patterns using logistic regression techniques to control for the
changes in the composition of the enlistment cohorts. Section V pro-
vides conclusions and recommendations.



iI. A THEORY OF RESERVE ATTRITION

GENERAL FRAMEWORK FOR ATTRITION DECISIONS

Attrition and enlistment decisions represent choices made by indi-
viduals and reserve components' at different points in time, At the
time of enlistment, the individual chooses reserve service over alterna-
tive secondary activities, such as a part-time civilian job or leisure
activity. The reserve component similarly decides in favor of enlisting
the individual. Attrition from reserve service indicates that the prefer-
ences of one or hoth parties have changed and that separation is
regarded as the appropriate choice.

A theory of reserve attrition needs to identify the changes that cause
the enlistment decision to change to a separation decision for either
party. Ideally, the theory should be able to determine the frequency of
such changes for individuals with different characteristics and with dif-
ferent reserve and civilian life experiences to develop hypotheses
regarding attrition for such individuals.

Our theory assumes that individuals facing choices in their use of
time allocate time among primary jobs, secondary or moonlighting jobs,
schooling, family, and leisure time. They choogse among a set of feasible
alternatives on the hasis of how they perceive the characteristics of
these alternatives and how they value them. Thev choose the alterna-
tive with the highest utility.

Precumably, single enlistees base their decisions on their own self
interest. For married reservists, however, the decisionmaking process
needs to be viewed from a family perspective. Moonlighting jobs tend
to compete with family or leisure time and may restrict spouses’ work-
ing opportunities. Such a perspective helps highlight an important set
of changes in family structure that may lead to reserve separation.
These include marriage, divorce, birth of children, and spouse entry
into the labor force. All these are likely to cause enlistees to reevaluate
their reserve commitment and possibly to eventually separate.

Similarly, the reserve component faces choices among different
potential enlistees and chooses enlistees on the basis of perceived
characteristics and their perceived value. Assuming rational behavior
on the part of the service, enlistees who are perceived to offer the
greatest net contribution to readiness will be given enlistment con-
tracts provided their perceived marginal contribution to readiness
exceeds the marginal cost.

1Refers to both the Army Reserve and Army National Guard.



We can identify several classes of changes that can cause a reversal
of the enlistment decision. These can be broadly categorized as fol-

lows:

¢ New information regarding characterisiics of the reserve job or
the reservist;

* Changes in the valuation placed on such characteristics;

* Emergence of new alternatives for either the individual or the
component; and

e Changes in the decisionmaking environment, such as family
structure and geographical location.

These are clearly not mutually exclusive categories.

IDENTIFYING THE SET OF ALTERNATIVES

For the Reservist

Both primary and secondary laber force activities must be con-
sidered in identifying alternatives to reserve participation because of
the strong interaction between primary and secondary activities. Cer-
tain full-time jobs might exclude moonlighting; others may make it
fairly easy. For instance, full-time jobs requiring work on weekends
can deter reserve enlistment. Coordination is especially required at the
enlistment point because of the initial requirement for at least four
months of full-time training. Unemployed candidates would find this
training easier to arrange than would those working full-time jobs,
although it may be easier to obtain extended leave from certain kinds
of full-time jobs.

Alternatives to a reserve enlistment might then include:

e Working a particular civilian full-time job with no meonlight-
ing;

* Working a particular civilian full-time job and another moon-
lighting job;
Working a part-time job;
Being unemployed and continuing to search for a full-time job;
Being a student (this might include working at a full- or part-
time job or not werking); and

e enlistment in the active force (which excludes reserve enlist-
ment),

For a married reservist this set must be expanded to include joint
decisionmaking regarding the primary and secondary labor force status
of both husband and wife.



Following economic theory, we hypothesize a utility function for the
individual that allows him to value characteristics of these alternatives
jointly and to arrive at an overall evaluation for each alternative. Such
characteristics would include pecuniary and nonpecuniary job benefits
from the primary and secondary activity, working hours, the value of
training opportunities (and related future income), available leisure
time, and the interactions between primary and secondary jobs. For
instance, reserve service includes the requirement to attend training for
two full-time weeks in the summer. Military income during this period
often replaces, not augments, civilian income. Viewing the primary and
moonlighting job characteristics separately in this situation would over-
value the moonlighting income.

Besides the usual list of nonpecuniary benefits associated with jobs
(job security, satisfaction, relationship with coworkers, ete.), non-
pecuniary characteristics peculiar to the reserve job must also be con-
sidered. These include the legal term of commitment (usually six
years), the possibility of mobilization with associated risks, and the
unique training and camaraderie usually associated with military ser-
vice.

There are certain transaction costs attendant on separating from the
reserve, such as the possibility of dishonorable discharge. This might
make future employment more difficult. We assume that these are also
factored into the evaluation by the individual comparing reserve and

other alternatives,

For the Army

For the reserve component, the alternatives to enlisting an individ-
ual are:

e Enlisting a different individual; and
e Leaving the position vacant.

The reserve component, in its decision calculus, ecompares the
individual’s performance and contribution to unit readiness against the
wages and benefits necessary to retain the individual. Ideally, the com-
ponent will make discharge decisions whenever replacement can result
in improved readiness at similar costs or equal readiness at less cost {in
both cases taking account of the transaction costs of the replacement,
such as separation costs paid and training costs for another individual).
It may also decide against replacement if productivity of the alternative
enlistees available does not exceed costs.

Having identified alternatives and characteristics for both enlistees
and the component, we turn now to analyzing voluntary and



involuntary job separation decisions and the types of changes likely to
govern reserve attrition.

VOLUNTARY AND INVOLUNTARY JOB SEPARATION

Voluntary Separation—The Reservist’s Decision

Elementary models of the labor market assume that workers and
firms have perfect knowledge of the market and the environment in
which their decisions are made. More sophisticated models focus on
the uncertainty and lack of complete information that more accurately
characterize the decisionmaking process.

New Information and Reevaluation After Job Acceptance.
These latter models {Lippman and McCall, 1973) attempt to explain
the separation decision in terms of individual uncertainty, incomplete
information, and dynamic job search processes. Emplovees are fre-
guently uncertain about the alternatives facing them, the possibility of
additional offers, and the consequences of their decisions; additional
information and possible offers can be acquired but only at a cost.
This cost includes the costs of obtaining better information about
current offers, searching for additional offers, as well as the lost wages
from not accepting current offers.

As such, decisions to accept a job are made in a dynamic environ-
ment. Because of search costs, it 1s not optimal to wait until all offers
are available or all alternatives identified. As a result, contacts made
during the job-search process may result in additional job offers subse-
quent to the initial decision. A separation decision can then be viewed
as the consequence of rational decisionmaking in which the initial deci-
sion based on incomplete search is overturned as better jobs become
available or known.

Using a different. albeit not altogether dissimilar approach, experi-
ence models (Nelson, 1970; Pencavel, 1972) posit the existence of
unobservable characteristics of the job that can be learned only
through experience on the job. In these experience models, then, jobs
have two classes of attributes: inspection (or search) characteristics,
which can be observed directly or without actually consuming the
“good,” and specific {or experience) characteristics, which hecome evi-
dent only through actual experience. The acceptance of any job is con-
ditional; if the jobholder finds the value of the experience attributes
{about which he was imperfectly informed) below some critical level, he

will quit,



We pointed out in an earlier report {Grissmer and Kirby, 1985} that
several aspects of holding a reserve job may be classified as experience
attributes: regimentation and competition of military life, physical
conditioning, group living, living away from home, handling the
demands of two jobs, etc. These experience attributes can either cause
the individual to consider separation, or if particularly valued, may
serve to reinforce the individual's taste for the military, leading to
reserve separation in favor of a full-time military career.

These concepts of job search and experience attributes, originally
developed to explain separations from full-time jobs, also apply to
mocnlighting jobs, but in a more complex way. Moonlighting jobs also
entail job searches and have experience characteristics that can trigger
dissatisfaction and cause separation.

However, the moonlighting job can also be at risk from search and
experience characteristics on the full-time job. Quitting a full-time job
because of search or experience characteristics may trigger separation
from the reserve job also. This can occur if a new job requires geo-
graphical relocation or different work hours that conflict with the
reserve work schedule, which requires 16 hours per month, typically on
a single weekend; full-time annual training for two weeks during the
summer; and an initial period of full-time training. Such an inflexible
schedule makes reservists particularly vulnerable to conflicts between
reserve obligations and civilian employer demands. Satisfactory resolu-
tion of such conflicts may be particularly difficult for young entrants
into the full-time labor market.?

Another possibility is that reserve separation occurs simply because
the individual did not anticipate the problems of handling both a full-
and a part-time job. Handling and negotiating scheduling problems
between the two employers is an important experience attribute of a
moonlighting job; new labor force entrants may find this particularly
difficult.

It is plausible that learning about both experience attributes and
new job offers arising from the original job search occurs primarily dur-
ing the early period of enlistment. Early attrition, then, may be caused
mainly by these types of changes. Attrition in the later part of the
enlistment term is probably caused mainly by the emergence of new job
alternatives, changes in family siructure, or geographical moves,
described below.

Change in Marital or Employment Status or Residence After
Enlistment. The reservist decides to enlist on the basis of labor

*Conflicts with the civilian employer have been shown to be one of the two leading
canses of reservists leaving at the end of their term (Burright et al., 1982},



10

market information, marital status, and residence at the time of enlist-
ment. Presumably, major conflicts with emplovers or spouses that
might have prevented enlistment do not exist or have been satisfac-
torily resolved.

During the six-year period of enlistment, the enlistee’s marital
status, emplover, or place of residence will likely change. Any one of
these changes will cause the individual to reevaluate his commitment
to the reserve job. Some data exist on the incidence of major changes
in marital status, employment status, and residence location among
various demographic groups.

Although approximately 85 percent of nonprior service enlistees are
single when they enlist, many will marry before the end of their enlist-
ment term. Table 2.1 shows the probability of a first marriage for
young male and female Americans by age group and race. Approxima-
tely 30 percent of white males and 50 percent of white females marry
between the ages of 18 and 24. Blacks have a somewhat lower mar-
riage rate, with males and females following a pattern similar to that
for whites.

It seemns reasonable that a higher probability of a change in marital
status will be associated with a higher probability of separation.

We have no direct evidence on the probability of moonlighting job
changes by sex, age, or race. If, as seems likely, job separation leads to
job search and the acceptance of another full-time job, then separation
rates from full-time jobs would be a reasonable proxy for this variable.
Table 2.2 shows clearly the large differences in separation rates from

Table 2.1

FPROBABILITY OF FIRST MARRIAGE,
BY SEX, AGE GROUP, AND RACE

Sex and Age White Black
Males

18 to 19 years 5.8 1.3

20 to 24 vears 24.1 14.4

25 to 29 vears 36.0 4.0
Females

18 to 19 vears 16.9 4.0

20 to 24 years 326 24,5

23 to 2% years Fath] 30.9

SOURCE: Bureau of the Census
{1982).
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full-time jobs between 18- to 24-year-olds and 25- to 44-year-olds.
Males and females differ surprisingly little, but blacks have lower
separation rates than whites. Overall, separation rates decrease with
age.

Higher separation rates may wel be associated with higher attrition
from the reserve if (1) the new job causes previously resolved conflicts
to resurface or (2) if the new job requires relocation. Alternatively, the
uncertainties and tensions inherent in any new employment may them-
selves cause attrition even without any direct or expressed employer
conflict.

Moving also often entails reserve separation. The primary reasons
for moving® are economic—either to seek employment if unemployed or
to move to better jobs if currently employed. Those having greater
location-specific capital—years of experience on current job, local fam-
ily ties, and home ownership—will move less frequently. Those who
move once are more likely than nonmovers to move again, often back
to the original home. Going away to college or receiving other postsec-
ondary training is also a cause of residential change for this age group.
The propensity to move varies in well-known ways for the general
population. Migration rates peak among individuals in their early
twenties and decline with age. Blacks migrate less frequently than
whites. Individuals with higher educational attainment migrate more
often than those with lower educational attainment. Migration is also
closely linked to attainment of adulthood matriage and family forma-
tion, with the first few years after marriage being a period of frequent

Tahle 2.2

SEPARATION RATES FROM FULL-TIME JOB,
BY S8EX, AGE GROUP, AND RACE

Sex and Age White Black
Males

18 to 24 years 37.5 274

25 to 44 years 15.% 134
Females

18 to 24 years 34.7 26.1

25 ta 44 vears 17.7 a7

SOURCE: Bureau of Labor Statistics {1933).

%For review of migration determinants, see Morrison (1971); DaVanzo and Morrison
{1982); and Goldscheider and DaVanzo {1985).
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moves, Since women are more likely to leave parents’ homes or to
marry at younger ages than men, mobility rates among young women
are likely to be higher than those among men. Reserve attrition should
be lower for individuals who are characterized by stability in jobs, in
marital status, and in geographical location during the term of enlist-
ment.

Thus far, we have examined the attrition decision only from the
reservists’ point of view. We turn now to the other side of the picture
and examine the separation decision from the Army’s viewpoint.

Involuntary Separation—The Army’s Decision

The traditional theory of the labor market depicts firms as being
profit maximizers, possessing perfect information regarding the charac-
teristics of all current and potential employees, and facing a stable,
known product demand. Wage levels are established to clear the
market and meet demand for each type of worker. Recent develop-
ments in the theory of the firm (Rosen, 1981), which recognize that
this hasic model is a severe abstraction, allow for employer uncertainty,
imperfect information about workers, and acreening among workers.
Another focus is the transaction cost associated with recruiting, train-
ing, and separating workers and the cost of lost output from worker
vacancies or marginal workers. The theories recognize that these costs
are significant, and “optimal” hiring, screening, and separation policies
must take them into account. However, recognition is also given to
institutional constraints facing the firm, which may cause the firm to
behave in less than optimal ways when hiring and separating workers.

These theoretical developments offer several useful insights when
examining the decision by the Army to discharge recruits.

New Information and Reevaluation After Hiring. Assume for
now that the Army offers a single market wage for all its recruits,
regardless of quality. In the absence of bonuses, this assumption does
indeed hoid. Thus the Army has the incentive to recruit workers of
the highest quality. For each vacancy, it is faced with a number of
applications of varying quality. Each interview/test imposes lump-sum
costs on the Army. It attempts to screen on the hasis of characteristics
known to be related to quality (education, scores on the AFQT, and
physical health) and accepts recruits with a quality level above some
minimum or “reservation level.”

However, it is important to recognize that the reserve job requires
certain skills and attitudes that cannot be measured completely by
preenlistment screening. The Army uses the Armed Services Voca-
tional Aptitude Battery (ASVAB) to predict cognitive trainahility and
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physical examinations to screen for physical trainability. However,
bhoth entrance tests are imperfect, and they cannot screen for impor-
tant dimensions such as psychological adjustment to the military
environment. )

Similar to the unobserved experience attributes associated with a job
discussed above, we can define two classes of employee characteristics.
“Inspection” characteristics can be observed before hiring, whereas
“performance” characteristics can be observed only while on the job. If
the performance characteristics of the enlistee do not match certain
standards, then involuntary separation or discharge occurs. This
means that a two-tier screening process probably works best.

Preenlistment screening is done through aptitude testing and other
ohservable and verifiable characteristics, but a second-tier screening is
done during training and during the early enlistment period. During
the course of this training, then, new information on the productivity
and adjustment of the recruit may well lead the Army to choose
discharge if this level is below its minimum “quality or performance”
level (“reservation level”).

The reservation quality level is directly related to attrition. A
higher reservation level—other things equal—will bring higher levels of
attrition. If this reservation quality ievel is itself not constant over
time, this may help explain the changing attrition levels of different
cohorts of enlistees.

Establishing reservation quality levels is a dynamic process that
requires balancing the costs of periodic vacancies and lower produc-
tivity from marginal performers against the costs of replacement and
higher output associated with higher-quality performers. However,
replacement costs, vacancy costs, and the value of changed output are
dynamic. They are likely to be a function of the prevailing competitive
wage rates, current Army entrance wages and benefit levels, economic
conditions and the associated availability of potential recruits, recruit-
ment costs associated with further prospecting, separation costs, and
the “price or value of defense output.” As these conditions change, so
too will the prevailing reservation quality level. Thus, cohort attrition
can and, to be managed properly, should be dynamic. We hypothesize
that both institutional and economic factors are likely to affect
discharge policies and performance standards.

Institutional Factors and Changes in Economic Conditions.
The supply of recruits to the Army Reserve is likely to be sensitive to
economic conditions—particularly unemployment rates. We can then
infer that the reservation quality established by the Army is likely to
be a function of unemployment rates. When unemployment is high,
recruiting and replacement costs are lower; thus the Army may well
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raise its reservation quality ievel and increase attrition. However, in a
growing economy, when replacement might conceivably be more diffi-
cult, the Army will choose to hold on to potentially marginal recruits.

Unemployment can have a secondary effect. Previous research
{(Grissmer et al., 1982) has shown that retention at first term and
beyond is sensitive to unemployment rates. When unemployment is
high, more reservists are likely to remain in service. If this higher
retention is not anticipated, then personnel budgets and end-strength
ceilings—that are planned and authorized as far as a year in
advance—may be insufficiently flexible, and adjustments may need to
be made late in the fiscal year either by reprogramming funds or reduc-
ing personnel. The latter adjustments are usually made through more
liberal discharge policies for younger reservists, causing early attrition
to rise.

In addition to the influence of changing economic conditions, budg-
ets and end-strengths are subject to the vagaries of Congress and inter-
nal DOD and service politics. These can be broadly grouped as
changes in “demand for defense services.” Congress can, for instance,
reduce end-strength, thus mandating personnel cuts and more discrimi-
nation in performance and training.

For instance, the Army may start a fiscal year with a certain recruit-
ment goal and reservation quality level which is based on predicted
economic conditions, budgets, and end-strengths established by
Congress. If recruiting goes slower than expected, the Army may well
decide to lower the reservation quality to fully use budgets, avoid
vacancies, and meet end-strength levels, This lowering of reservation
quality could occur either in the preenlistment or training screening
process. In both cases, levels of attrition would be affected.

HYPOTHESES

A large gap exists between an articulated theory of reserve attrition
and the data available o test hypotheses. The ideal data base would
be longitudinally collected data on individuals who enlist in the
reserves., Such data would encompass civilian life changes as well as
military life variables. These data would also be supplemented by
institutional data on attrition policies and other variables affecting
attrition.

However, currently available longitudinal data have only a limited
set of variables on individuals allowing only limited hypotheses testing.
These data allow us to estimate only reduced-form versions of the full
decision model we have described. In Sec. V, we discuss the
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implication of our theory of reserve attrition and of cur analysis for
future research and data collection efforts. We discuss hypotheses
relating to these variables here.

The theory outlined above highlights the fact that the attrition deci-
sion depends crucially on both the informed nature of the original
enlistment decision and the probability of changes in employvment,
residence, household composition, and economic conditions after enlist-
ment. Individual enlistees will vary with regard to the likelihood of
these changes, and their attrition probabilities should vary likewise.

Unfortunately, the theory generates few unambiguous hypotheses,
and empirical work is needed to determine the relative importance of
the various factors. The following hypotheses are all of a ceferis
paribus nature.

s Women probably have higher attrition rates than men.

Several factors put women at higher risk of attrition than their male
counterparts, These factors tend to arise from the more traditional
role of women in the household and may change as this role changes.
Women are more likely to marry during the early vears of enlistment
and to migrate. Marriage often brings childbearing and greater child-
rearing responsibilities than for men. It is likely that spousal conflicts
may alsc be asymmetric and may be settled more often by female
reserve separation, although no direet evidence exists on this point,

Other factors putting women at greater risk are the emphasis on
physical conditioning during training, and, probably, a more difficalt
psychelogical adjustment to a military environment predominantly
shaped and directed by males (Eaton and Nogami, 1981; Assistant
Secretary of Defense, 1981),

Another factor may be the more limited choice of military jobs for
women. The set of military jobs traditionally open to women is rela-
tively circumscribed. Once these jobs are filled, women enlistees must
choose more nontraditional jobs for which they may be less prepared,
for which “experience” characteristics may occur more frequently, and
for which current training procedures provide little room for adjust-
ment.

A final factor may be that women working full-time jobs may more
often run into scheduling and job conflicts than do men. This would
hold if women more often work weekend schedules (such as in retail
sales) or have more difficulty negotiating military leave for initial and
annual training.*

*Employment statistics show that women are disproportio nately employed in the sales
and service occupatiens (including health-related occupations) that tend to have greater
proportions of weekend schedules (Bureau of the Census, 1986).
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Two factors that run counter to the above arguments are the lower
wage rate and promotion opportunities for women in the civilian sec-
tor; this may argue for lower atirition among women. It has been
gshown that as individuals achieve greater income, moonlighting and
reserve participation tend to decline (Shishko and Rostker, 1976; Bur-
right et al., 1982). We believe that this effect is relatively small com-
pared with the magnitude of the other factors discussed above.

e Blacks should have a lower atirition rate than nonblacks.

Other things equal, blacks exhibit a lower likelihood of geographical
moves, job changes, and early marriage, all of which would predict
lower attrition. This is reinforced by the lower wage rates, income
growth, and civilian job opportunities for blacks.

e Higher educational attainment and AFQT scores will probably
lead to lower attrition.

Better educated individuals and those with higher aptitude scores
will more likely have made more informed enlistment decisions and
have searched for alternatives more thoroughly. This would lead to
lower attrition. Evidence from research on both active duty and
reserve personnel provides ample support for this hypothesis. They
also probably are less likely to marry during the term and may have
more job stability {(although they tend to move more). Countering this
may be their greater earning power and promotion opportunity, which
would lessen the need for reserve income. Nonetheless, the preponder-
ance of evidence suggests lower attrition for this group.

Previous experience has shown that both educational attainment
and mental ahility are related to the productivity of recruits in impor-
tant ways. For example, such high-quality recruits are more likely to
meet the cognitive requirements of advanced individual training. Thus,
the Army is likely to discriminate against lower-quality recruits, given
the expectation of higher future costs associated with such recruits.

s The effect of age on overall attrition is theoreticolly indeter-
minate.

Older reservists would be more likely to make more mature,
informed enlistment decisions based on a more thorough job-search
process and a thoughtful evaluation of job and family demands. They
might also tend to be more stable in a civilian job. However, these fac-
tors ignore the self-selection process that may tend to make these
enlistees different from those who enlisted at earlier ages. For exam-
ple, they may have had less success in civilian pursuits and have pur-
sued military enlistment as a last resort.
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There are other factors operating here as well. The probability of
marriage increases for this older group (those 20 to 24). Civilian
income is also presumably higher for older individuals, making reserve
pay less important. Moreover, the physical rigors of training may well
favor younger reservists,

e The effect of changing economic conditions on reserve attrition is
theoretically indeterminate.

Changing economic conditions can change reserve attrition in two
ways. First, they can change the characteristics of entering cohorts in
ways that affect attrition levels. Second, they can influence experience
by voung enlistees in ways that could either increase or decrease the
probability of attrition.

Individuals entering in times of higher unemployment may have dif-
ferent characteristics than those entering in better times. Other things
equal, they are more likely to be unemployed, to have a lower taste for
the military, and to be more risk-averse in any full-time job. These
factors can push attrition in either direction depending on their
strength.

Being unemployed at entrance, for instance, might bring a high
attrition risk because of the self-selection occurring in the civilian labor
market, It might also bring higher attrition risk from future full-time
job conflicts when unemployment ends. However, for those employed
at entrance, high levels of unemployment may bring more stability to
full-time jobs and harder work at sorting out conflicts. Alternatively,
when serious conflicts occur, they may be motre often resolved by
separating from the reserve job, since alternative civilian jobs are
gcarce.

The probability of changes in employment or location is likely to
depend on economic conditions, albeit not in a simple way. More lim-
ited job availability may increase job and geographic stability among
those employed. However, for those unemployed or with marginal jobs,
the probability of moving (and thus attriting from the reserve) in
search of employment may actually increase. These factors could push
reserve attrition in either direction in response to economic changes;
the total effect can be determined only empirically.



IIl. PATTERNS OF ATTRITION, FY80-FY82
COHORTS

This section presents an overview of the demographic composition
of the FY80—FY82 cohorts and their attrition patterns both over time
and by loss categories. Qur earlier analysis had revealed marked differ-
ences in the attrition behavior of men and women enlistees; we found
this to be true for the later cohorts as well. The last subsection, there-
fore, presents a profile of the male and female cohorts and disaggre-
gated attrition statistics for the two groups.

DATA SOURCE

The primary data source for reserve personnel information is the
Reserve Components Common Personnel Data System (RCCPDS)
maintained by the Defense Manpower Data Center (DMDC}. Begun
in March 1973, the RCCPDS became the official source for reserve
force inventory figures in July 1984,

DMDC has developed cohort files encompassing several fiscal years.
Although these files include all six reserve components, we use only
extracts for the Army Reserve and the Army National Guard, which
together account for approximately 75 percent of all nonprior service
accessions into the Selected Reserve.

The DMDC cohort file for each fiscal year contains the enlistment
records, subsequent master file records, and loss records for all individ-
uals who enlist. For the FY82 cohort, this file allows us to analyze
attrition during the first two years. To keep the analyses comparable,
only the first two years of data for each cohort are used.

For all individuals who generate a loss record, both the active and
reserve accession records from the time of loss are searched to deter-
mine if the individual subsequently joined an active or reserve com-
ponent (within two years). In this way the losses can be classified as
losses to active components, to reserve components, or to civilian life,
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DEMOGRAPHIC PROFILES OF ARMY NATIONAL GUARD
AND ARMY RESERVE ENLISTMENTS, FY80-FY82
COHORTS

The Army National Guard enlisted approximately 50,000 nonprior
service individuals in each of the three fiscal years. The demographic
profiles of the three entrance cohorts are very similar (see Table 3.1).
The enlistees from the three fiscal years are predominantly male (88 to
90 percent), single (85 to 86 percent), nonblack (79 to 80 percent), and
17 to 20 years of age (75 to 79 percent). The educational and aptitude

Table 3.1

DEMOGRAPHIC COMPOSITION OF ARMY NATIONAL GUARD,
FY&0-FY82 NONPRIOR SERVICE COHORTS
{In percent)

Variable Fyao FY81 Fyaz

Sex

Male 90.4 89.6 B8.4

Female 3.6 0.4 11.6
Race

Black 20.3 20.6 20,5

Nonhlack 79.7 79.4 T9.5
Age at enlistment

Less than 18 years 27.3 29.0 26.6

18 to 20 years 51.2 48.7 48.7

21 years or older 21.5 22.3 24.7
Marital status

Single, no dependents B5.2 85.9 85.0
" Single, with dependents 4.1 3.7 35

Married, no dependents® 4.5 4.2 44

Married, with dependents 6.2 6.2 7.1
Education

High school graduate 68.2 67.5 71.2

High school ncngraduate 31.8 3z5 288
AFQT suureb

Category 1 2.9 28 a1

Category II 18.8 19.1 20.8

Category 111 68.1 64.4 64.0

Category IV 10.5 13.7 12.1

(N} 48,823 49,769 50,151

34 spouse is not considered a dependent.
'AFQT scores have not been rerormed for the FY80 cobort.
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profiles of the three cohorts show a slight improvement from 1980 to
1982. The percentage of high school graduates increazed from 68 to 71
percent, and the percentage scoring in the upper aptitude groups
(Categories T and II) increased from 22 to 24 percent.!

The Army Reserve dramatically increased the number of nonprior
service accessions from approximately 25,000 to 34,000 between FYS0
and FY82 (Table 3.2). The Army Reserve recruits also show a mmore
discernible trend hetween FY80 and FY82 in their demographic, educa-
tional, and aptitude profile. The proportion of female enlistees
declined slightly from 32 to 28 percent, and the proportion of black
recruits declined from 31 to 24 percent. The proportion 17 to 20 years
of age (75 to 77 percent) and the proportion not married (86 to 88 per-
cent) stayed relatively constant. However, there was a marked shift in
the percentage of high school graduates between FY80 and FY82, from
53 to 72 percent. This shift to better educated recruits shows up as a
slight increase in higher-aptitude recruits (Categories I and II) and a
decline in lower-aptitude recruits. However, renormed 1980 aptitudes
would show a more dramatic shift downward between FY80 and FY82
in the percentage of Category IV recruits.

In contrast to Army Guard enlistees, Army Reserve enlistees had a
much higher proportion who were female, a somewhat higher propor-
tion of hlack recruits, and a slightly higher proportion of older enlistees
{who are, not surprisingly, more often married). The FY80 and FY81
cohorts show Army Reserve enlistees to have less education and some-
what lower aptitude scores than Guard recruits, although these differ-
ences were virtually eliminated by FY82.

THE TIMING OF SEPARATION

Since reserve nonprior enlistees sign up for either three- or six-year
terms, attrition during the first two years occurs before enlistees com-
plete their legal obligation. Such attrition is labeled nonpregrammed
attrition and can be initiated by the component because of perfor-
mance falling bhelow prevailing standards or hy the individual. For
attrition initiated by the individuzal, the component recognizes legiti-
mate reasons for leaving such as geographical relocation, emplover

1At first glance, this appears to be contradicted by the slight increase in the propor-
tion of Category IV enlistees. Unfortunately, the AFQT scores (from which these
categories are derived) are not directly comparable. The FYS80 scores need to be
renormed to obtain an accurate and comparable distribution. We do not have data to
allow us to do this. There is evidence 1o suggest that correct renorming would result in a
large shift of individuails from Category III to Category IV in FY80 and that renorming
would not significantly change the distribution between Categories I and II.



21

Table 3.2

DEMOGRAPHIC COMPOSITION OF ARMY RESERVE,
FY80-FY82 NONPRIOR SERVICE COHORTS
{In percent}

Variable FYBO FY&1 FY&2

Sex

Male a7.7 69.0 71.9

Female 32.3 310 28.1
Race

Black a0 269 24,1

Nonblack 69.0 4.1 5.9
Age at enlistment _

Less than 18 years 245 271 26.2

18 to 20 years 4182 47.5 481

21 years or older 27.3 25.4 25.7
Marital status

Single, no dependents B6.4 B8.1 B8.2

Single, with dependents 0.8 0.8 1.1

Married, no dependenta® 5.1 4.5 4.1

Married, with dependents T.7 6.6 6.6
Education

High schogl graduate 53.3 60.4 T1.6

High school nongraduate 46.7 336 28.4
AFQT score”

Category [ 28 2.3 o 22

Category II 18.1 19.3 21.5

Category [II 62.4 54.3 62.4

Category IV 16.7 24,1 139

{N) 24,908 30,577 34,000

:}A spouse is not considered & dependent.
AFQT scores have not been renormed for the FY30
cohort.

conflicts, or health and hardship discharges, These individuals are
given honorable discharges. Attrition for no legitimate reason may
become evident only by absences from drills. Our data do not allow us
to distinguish between such discharges; as a result, all are grouped
together,

Nonprior service individuals enter the reserve and usually enter
full-time training immediately. This full-time training consists of two
months of general training (boot camp, and AIT in their particular
military occupations. AIT is usually completed in a two- to three-
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month period but may extend up to a year for certain skills. Upon
completion of the full-time training, the individual returns to the unit
where he works the normal reserve part-time schedule. This consists
of two days of drills a month and 14 days of annual training. The
latter pertod is usually 14 consecutive days of unit training during the
summer months.

The components generally view the period of initial training as a
screening period during which individuais who fail to perform ade-
quately are dismissed. Ideally, screening during this period would
enable discrimination between those who can or could perform ade-
quately and those who either cannot or do not. In reality, screening
procedures are imperfect, and individuais may be retained who perform
poorly or individuals may be dismissed who could perform well. Com-
ponent policies regarding leniency or strictness in training can place a
greater {or smaller} burden on the units with regard to further winnow-
ing of recruits.

We present attrition rates separately for the training and postirain-
ing periods (Table 3.3). The posttraining period is divided into two
categories: fram the end of training to the_first anniversary of enlist-
ment and from the first to second anniversary of enlistment.

Table 3.3

TWO-YEAR ATTRITION RATES OF ARMY NATIONAL GUARD
AND ARMY RESERVE, FY80-FY32 NONPRIOR SERVICE
COHORTS, BY TIMING OF LOSS
(In percent)

Netional Guard Army Reserve

Timing of Loss FY80 FY51 Fys2 FY80 FyYs1 Fysz

Pretraining and

training 18.8 23.8 24.1 8.9 13.9 12.9
Training to end

of first year 1.9 1.5 1.0 10.8 10.2 9.2
Second year 9.9 98 9.0 13.8 19.7 24.6
Total 30.6 35.1 35.1 39.5 43.8 46.7
Remaining after

two years 69.4 64.9 64.9 60.5 56.2 53.3

(N} (48,823) (49,769) (50,151) (24,908} (30,577) {34,000)




Overall, the National Guard separation rate increased from 30.6 per-
cent in the FYS80 cohort to 35.1 percent in the FY82 cohort. The
majority of these losses {between 60 to 70 percent of the total} occurred
during the pretraining and training period; this type of loss also
accounts for the increase in overall attrition. The Army Reserve has
considerably higher overall two-year separation and displays an
increase from 39.5 to 46.7 over the three fiscal years. Much of this
increase is due to an increase in training attrition, although the FYR&2
cohort also experienced a sizable increase in posttraining attrition.

The timing of the losses is strikingly dissimilar in the two com-
ponents. The Guard has much higher training attrition and markedly
lower posttraining attrition than the reserve. Since the Guard under-
takes predominantly combat missions compared with the combat-
support and training missions predominant in the reserve, this may
reflect the different training and screening procedures used for dif-
ferent skills, It may also represent different training policies and stan-

_dards in the twoe components. The reserve may place more emphasis

on screening at the unit level, during on-the-job training, than the
Guard. This may help explain the much higher reserve posttraining
rates, evident in Table 3.3.

LOSSES WHOQ JOIN THE ACTIVE FORCE OR
RETURN TO THE RESERVE

Our data aliow us to distinguish between (1) losses who later join
the active force or return to the same or another Selected Reserve com-
ponent and (2) the remaining group whom we classify as losses to civi-
lian life. A transfer to the active force may be considered by planners
to be an asset to the total force instead of a loss. A loss to a Selected
Reserve component brings more return on training investment than a
loss to civilian life. From a total force perspective, then, we can treat
separately losses to civilian life as “real” losses and those who later
return to service as losses to the individual unit or component but not
to the total force. However, from the point of view of the component,
all losses represent a loss of training investment and all separations
may be the more relevant category of analysis.

Table 3.4 disaggregates attrition both by destinatien and by timing
of loss. Between 10 and 16 percent of Guard losses have joined the
active force or rejoined the reserve within two years. Of those return-
ing to the armed services, approximately three-quarters join the active
force. The Army Reserve has a higher proportion of losses returning to
join the active force or rejoin the reserve, between 20 to 28 percent.



; Loy 8'8e 8'a1 B'E¥ 668 861 88 908 &g mag,

L 6 80 oL 4] LT ¥L B9 80 30I0J 3aR0Y
£e L AL 9¢ 9T T oe (¥4 L0 SALIBIY ARG
L'ie €92 ¥t Z'ee 1§44 Tt £'8% 600 L TY1/371 wsIAL)
saasyy Awmry
ree 0ot 182 rse 11 8’68 908 1T 881 FE A
S'G 6T 90 ot [ 90 ¥ ¥'e Lo 8O0} 2AINY
o't 20 0 o1 Lo £0 1 g0 £90 Sar3say paINeg
9'1e oL ¥ rig o8 630 y'ag 9L B'LT UL/ werniar)
pleng [suoijey Aoy
Moy, Sulien  Bunumi],  [ejo], Puniren futumi], ey, Swiwesn Burures, 88077 JO
-1ad  ‘Burureneig -0 ‘dutuienalg -1s0d  “Bumuresyarg UonRUnSa(]
Z8AA 1844 08AA

8B0'T Jo #umm g,

(yuad1ad ug)
88071 40 NOLLYNILLSHQ
: ANV ONIALL A8 ‘STHOHOD ANAYES HOTHJINON 58A4-08Ad
m .m>mmmm&>2m<ﬂz<mm¢bw4<ZOE<Z wEM¢mOmmP<mZO~BEBE<£<@P.O?E

¥ 9198,

24



25

Approximately two-thirds of those returning to the armed services join
the active force. As one would expect, the return rate is much higher
for those lost in the posttraining period. These individuals would more
often be eligible to return, having successfully completed training, and
would find entry into the active force easier.

As shown in Table 3.4, the Army Reserve loses a much higher pro-
portion of its enlistees to the active force than the Guard. During the
first two years of reserve service the Guard loses 2 to 4 percent of an
entry cohort to the active force, whereas the Army Reserve loses & to 8
percent of an entry cohort to the actives. This probably reflects the
fact that recruiting for both the Active Army and Army Reserve is
done by the Army Recruiting Command, whereas the National Guard
has a completely separate recruiting organization in each state. Army
Reserve enlistees are thus more likely to know active recruiters, and
these recruiters may actively pursue the reservists after they enlist.
This may be particularly true when the active forces have slow recruit-
ing periods.

Comparisons of attrition between the Guard and reserve without
taking account of losses who subsequently join the active force or
return to the reserve may be misleading. Although the overall two-year
separation rate for the reserve is much higher than for the Guard, this
difference narrows when only civilian attrition is considered. For FY80
and FY81, the reserve has only a slightly higher civilian loss rate; how-
ever, for FY82, the reserve civilian loss is significantly higher than the

Guard’s.

DIFFERENCES IN COMPOSITION AND ATTRITION
PATTERNS BY SEX

As shown in Tables 3.5 and 3.6, the demographic characteristics,
educational achievement, and aptitudes of individuals entering the
National Guard and the Army Reserve show sirong sex differences,
For both the Guard and Army Reserve, women show much higher edu-
cational achievement and composite aptitude scores. These differences
likely reflect the greater selectivity possible among women because of
their more limited military job opportunities. Combat jobs are not
available to women, and the aptitude requirements for the remaining
jobs are likely to be higher.

Results from previous research indicate that—other things equal—
higher educational achievement and aptitude usually mean lower attri-
tion rates. However, one of the major inferences deriving from the
theory of attrition delineated above was that men and women might
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Table 3.5

DEMOGRAPHIC COMPOSITION OF ARMY NATIONAL GUARD,
FY80-FY82 NONPRIOR SERVICE COHORTS, BY SEX
{In percent)

Males Females
Variable FYs0 Fysl FYsz FYao FY81 FYa2

Race

Black 19.5 194 19.0 208 30.7 325

Nonblack B0.5 B(L.6 B1.0 70.2 693 @715
Age at enlistment

Less than 18 years 28,1 30.1 97 191 198 182

18 to 20 years 52.0 49.3 49.0 44t 438 466

21 years or older 19.9 20.6 233 3638 364 35.2
Marital status

Single, no dependents 85.3 86.2 852 B4.2 837 838

Single, with dependents 4.1 3.7 3.3 3.8 4.0 4.6

Married, no dependents® 43 39 41 63 63 62

Married, with dependents 6.3 6.2 1.4 5.7 6.0 5.4
Education

High school graduate 66.7 65.8 69.4 A28 B8l6 845

High school nongraduate 33.3 34.2 306 17.2 184 155
AFQT scureh

Category [ 2.5 24 2.8 6.4 4.4 41

Category [T 17.8 18.7 209 267 229 213

Category III 69.2 65.0 64.1 A1.7 613 631

Category IV 10.8 13.9 12.2 62 114 115

{N) 44,170 44,611 44,325 4,651 5,158 5,826

EA spouse is not considered a dependent.
AFQT scores have not been renormed for the FY80 cohort.

have different attrition patterns because of differing marriage and
migration patterns. Women also are more likely to separate because of
pregnancy and family responsibility.

Two-year civilian attrition rates—unadjusted for male and female
differences in education, aptitude, and age—differ markedly between
males and females, as shown by Table 3.7. We find that over 40 per-
cent of women joining the Guard leave for civilian life within two
years; the corresponding rate for males is between 24 and 30 percent.
For the reserve, the difference in attrition rates is much smaller;
indeed, by FY82, the civilian attrition rates are almost equal.



27

Table 3.6

DEMOGRAPHIC COMPOSITION OF ARMY RESERVE, FY80-FY&2
NONPRIOR SERVICE COHORTS, BY SEX
(In percent)

Males Females
Variable FY80 FY81 FYs2 FYa0 FYsl FYs2

Race

Black 28.0 214 9.8 372 358 350

Nenblack T2.0 78.6 8.2 628 642 65.0
Age at enlistment

Less than 18 years 28.3 31.3 298 165 176 169

18 to 20 years 50.0 48.7 489 447 449 462

21 years ot older 21.7 20.0 21.3 388 375 369
Marital status

Single, no dependents 88.8 3.0 806 813 837 848

Single, with dependents 1.0 09 1.1 0.2 .6 12

Married, no dependents® 3.7 3.2 3.2 82 7.4 6.2

Married, with dependents 6.5 5.9 61 10.3 8.3 78
Education

High school graduate 47.1 53.5 361 663 THhE 913

High school nongraduate 52.9 46.5 683.9 337 244 8.7
AFQT scoreb

Category 1 2.5 2.6 23 3.4 1.7 2.0
Category II 13.9 194 208 268 192 234
Category III 64.9 54.9 613 575 529 651
Category IV 18.7 23.1 156 123 263 95
(N} 16,345 21,096 24432 B,061 9481 9,563

;A spouse is not considered a dependent.
AFQT scores have not been renormed for the FY80 cohort.

The higher training attrition in the Guard may be partly explained
by the more rigorous AIT required of guardsmen and the fact that the
Guard includes many more nontraditional spectalties where women
may find themselves at a disadvantage (Table 3.7).

Two further points are of interest when comparing the male and
female trends across the cohorts. First, the civilian attrition rate for
both men and women has increased from FY80 to FY82, although the
increase in the male attrition rate is much more dramatic. Second, the
increase for the Guard echorts is attributable to an increase in training
attrition; for the reserve, it is attributable to increases in both training

and posttraining attrition.
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Table 3.7

TWO-YEAR CIVILIAN ATTRITION RATES OF ARMY NATIONAL
GUARD AND ARMY RESERVE, FY80-FY82 NONPRIOR
SERVICE COHORTS, BY TIMING OF LOSS AND SEX
(In percent)

Timing of Loss

Sex Pretraining, Post-
and Year Training training Total

Army National Guard

Male
FYB0D 16.3 76 238
FY81 21.3 8.2 20.5
Fyaz 22.6 7.8 30.2
Female
FY80 32.0 B.4 40.4
FYB1 367 7.9 44.6
Fya2 36.8 6.1 429
Army Reserve
Male
FY80 6.1 19.3 26.4
FY81 10.3 20.8 31.1
FY&2 10.7 26.6 372
Female
FY80 101 241 42
FYsl 12.8 25.1 37.9

FYs2 13.2 25.5 38.7




IV. MULTIVARIATE ANALYSES OF TWO-YEAR
ATTRITION

This section presents multivariate models of attrition that allow one
to estimate the probability of attrition for enlistees with a specific set
of characteristics. Models are presented for the Army Guard and
reserve for three enlistment cchorts; they are estimated separately for
men and women. For each enlistment cohort and gender group, models
are developed for attrition in three time periods: during pretraining
and training, during posttraining, and during the first two years of
enlistment.

Two types of conclusions are possible from these estimates. First,
comparing the structure of two attrition models tells us whether attri-
tion patterns and attrition determinants are similar across groups. For
instance, comparing models for men and women allows one to make
conclusions regarding the similarity of factors influencing attrition.
Similar comparisons can be made between the Guard and Army
Reserve, for training and posttraining attrition, and for enlistees in dif-
ferent cohorts.

The second type of conclusion comes from using each model to esti-
mate attrition probabilities for enlistees with different characteristics.
The characteristics included in the model are:

Education—high school graduate versus nongraduate;
Race—black versus nonblack;

Age—17, 18-20, and 20+;

Mental aptitude—AFQT Categories I, IL, III, IV; and

Marital and dependency status—single with and without depen-
dents, married with and without dependents.

From the standpoint of the Army, these models can be used to
develop improved screening criteria for recruits. Comparing attrition
probabilities also allows one to estimate the relative attrition difference
that would result should recruit characteristics change. In particular,
they can be used to compare expected attrition effects from higher-
quality cohorts. Perhaps as important, the models can be used to mon-
itor the consistency and gauge the effects of component attrition poli-
cies over time provided that unmeasured factors remain unchanged
across different cohorts. Policymakers can determine if higher-quality
cohorts actually bring lower attrition and can determine if certain



30

manpower policies—such as preenlistment screening—are affecting
attrition levels.

STATISTICAL MODEL

Empirically, the attrition process is summarized by a dichotomous
dependent variable that categorizes individuals as stayers or leavers.
The outcome variable is defined as:

Y; =0, if individual i stayed through time period t, and

1, if individual { separated during time period ¢.

Models were estimated for three time periods: (1} ¢ = 1, pretraining
and training period; {2) ¢t = 2, posttraining period extending from the
end of training to two years from date of enlistment; and (3) t =1 + 2,
first two years from date of enlistment, combining the two time
periods. Of course, any individual who separated during the
pretraining-training period was clearly not faced with the choice of
staying or leaving during the posttraining period. Such individuals
were automatically excluded from the posttraining attrition model.

The logistic regression (logit) model is an appropriate choice for the
functional form, since it restricts the value of the predicted probability
to between zero and one. This model relates the separation decision of
the & individual, Y, to a vector of characteristics for that individual,

x;. The assumed relationship is:

Y - p(x) + ¢,

P(x;} = PlY; - 1]x]

1
1 + eftﬁo + 2Py}

where P{x;) = probability of attrition of a specific reservist i,
xi; = values of the explanatory variahle j for reservist i,
8; = estimated coefficients for the x;; and
8, = estimated constant term.
Two estimation methods are commonly used to estimate the param-
eters in studies of this type: conditional maximum likelihood estima-
tion and discriminant function analysis. Since several empirical stu-

[
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dies report similar estimates with both methods,! we chose the cheaper
discriminant function method.”

SPECIFYING THE VARIABLES

We adopt a total force perspective and focus on the group for which
training investment losses are largest: losses to civilian life.® This was
done because civilian losses constitute a very large share of losses, and
patterns and determinants of losses among the remaining categories
are not sufficiently different to change key results. Our FY80 analysis
{Grissmer and Kirby, 1985} showed similar results for total losses and
civilian losses. In the FY81 and FY82 cohorts, losses to the active ser-
vice and returns to reserve service constitute an even smaller share of
total losses, thus the results should remain relatively unaffected.

The patterns and reasons for civilian loss should be different
depending on the timing of the loss. In our theory we had
hypothesized that performance and experience attributes would dom-
inate early attrition, but policy changes, mobility, and employer and
family conflicts may dominate later attrition. Hence we mode] early

180e Haggatrom (1983); Chow and Polich (1980); Halperin et al. {1971).
¥The logistic attrition model is

i.e., the natural logarithm of the odds ratio is a linear function of x. The estimated coef-
ficients can be derived hy rescaling the ordinary least squares (OLS) coefficients relating
Y and x. In other words, one simply computes a linear probability function by regressing
Y; on x;, using OLS. Then one can obtain the discriminant function estimates « and g

a8

g ~(n/S8E)S

and & = log(P,/Ps) + [(n/8SE){x — 0.5)] + [n{nfl- - ng‘l):l

where a,f = the OLS intercept and estimated coefficient terms;
n = number of ohservations;
SSE = residual sum of squares from the OLS regression;

ny = number of observations for which the dependent variable has the value 1;

na=n-ny;

P, = proportion of individuals in target population for which Y has the value 1.
{If observations are drawn at random from the target population, one can estimate P,
using iy n, and Po =1 - P.)

*However, there are also legitimate reasons for developing models of total losses. One

main reason is to predict more accurately losses from a component for better control of
end-strength and budgets.
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and later attrition separately. We define early attrition as occurring
during the pretraining and training period, with late attrition occurring
after the individual completes training and joins the reserve or Guard
unit.

Besides discovering different influences in the training and post-
training period, we want to analyze the timing of attrition so that ques-
tions of efficiency regarding attrition policy can be addressed. For
individuals who cannot meet training performance standards, early
attrition will minimize training investment, and the presence of unpro-
ductive individuals will not impair unit readiness. However, identify-
ing such individuals is uncertain, and training attrition policies can be
lenient or strict with respect to that uncertainty. Strict policies run
the risk of separating individuals who might later be productive.
Lenient policies risk allowing individuals to stay who might subse-
quently leave after an unproductive period with the unit. Establishing
a balanced attrition policy requires empirical evidence from both the
training and posttraining periods.

The independent variables available for this analysis were limited to
those available on the military personnel record. These include educa-
tional achievement, race, sex, component, age, mental aptitude, marital
gtatus, and number of dependents.

The theory of reserve atirition developed above points to a number
of other variables that probably influence attrition. The most impor-
tant of these would include variables describing labor force status, civil-
ian income, and characteristics of the civilian job market at enlistment
and throughout the term. It would also include migration information,
marital and dependency status changes, and various experience attri-.
butes of particular units.

Collecting such data requires an expensive longitudinal survey of a
sample of reserve enlistees. Before such an undertaking it is useful to
determine how much of the variance in reserve attrition can be
explained by the present set of variables.

EMPIRICAL RESULTS

Since discriminant function regression coefficients have no easy
interpretation, the results are transformed and presented as attrition
probabilities. These probabilities are calculated from the regression
coefficients, using the equation shown above, and represent a

At first glance this information would seem to be available from military personnel
tecords. However, the marital status and dependency status for reservists is collected at

enlistment and not updated regularty.
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convenient and useful summary of the regression model effects. The
logistic regression coefficients are given in Appendix A, We present
results for two-year attrition first, followed hy results for the training
and posttraining periods.

Two-Year Attrition: Males

Table 4.1 presents estimation results of the two-year attrition
models for males in the Army National Guard for each of the three
cohorts. The table entries are estimated attrition probabilities for an
individual with the designated characteristics. In this and subsequent
tables, a reference individual is defined and the attrition probability
calculated for that individual. Attrition probabilities are then calcu-
lated for an individual who differs from that reference individual in one
characteristic, holding all others constant at the reference category
values.

For instance, the first column of Table 4.1 gives the attrition proba-
bilities for a typical FY80 male in the Guard. The attrition probahility
is 0.18 for the reference individual who is a single, nonblack, high
school graduate, 18 to 20 years old, and in Category III. If that indi-
vidual were black instead of nonblack, but had all the other charac-
teristics, the attrition probability would be 0.23.

For the FY80 cohort, the largest difference in attrition obtains
between high school graduates (18 percent) and nongraduates (3] per-
cent). Statistically significant and large differences also occur in attri-
tion rates by mental categories, age, and race. The presence of depen-
dents at enlistment mmakes no significant difference in attrition,
although being married without dependents results in a small, statisti-
cally significant increase in attrition. Among interaction terms tested,
high school nongraduates who are black have a significantly higher
attrition rate (35 percent) than high school nongraduates who are not
black (31 percent).

It is interesting to compare the similarities and differences in attri-
tion trends across the three entrance cchorts. There is remarkable
consistency—except for the influence of race—in what influences attri-
tion across the cohorts. In each cohort, the influence of education, age,
and aptitude category shows large, statistically significant effects on
attrition behavior. Moreover, the difference in atirition caused by
these variables is very similar across cohorts.

The influence of family status shows only very small, and generally
statistically insignificant, effects for each cohort. However, the influ-
ence of race shows a changing pattern of significance. The effect of
changing the reference characteristic from nonbiack to black increases
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Table 4.1

TWO-YEAR RESERVE ATTRITION PROBABILITIES: LOSSES TO CIVILIAN
LIFE AMONG MALES IN THE ARMY NATIONAL GUARD, FYR0-FY82

Characteristic FY80 FY&1 Fyaz

Average attrition probability® 0.18 0.26 0.28
Race

Nenblack 0.18 0.25 0.28

Black .23* 0.24 0,25
Education

High school graduate 0.18 0.25 .28

High achool nongraduate 0.31* 0.39* 0.41*
Age

Leas than 18 years 0.15* 0.20* 0.22*

18 to 20 vears .18 0.25 0.28

21 years or older 0.25* 0.33" 0.34*
Family status

Single, no dependents 0.18 0.25 0.28

Single, with dependents 0.18 0.27 0.31*

Married, no dependents 0.21* 0.28* 0.29

Married, with dependents 0.19 0.25 0.20
AFQT scare

Category I 0.12* 0.16* 0.17*

Category IF 0.14* 0.19* 0.19*

Category IIT 0.18 0.26 0.28

Category IV 0.25% 0.33* 0.35*
Interactions

Black, high schosl nongraduate 0.35* 0.39 {h40*

Black, less than 18 vears old 0.18 0.22 0.22

Black, 21 years or older 0.28 0.31 0.31

80f individuals with reference characteristics: nonblack, high school graduate,
18 to 20 years old, single, Category Ill. These characteristics are shown in italics.
In every case, we show the attrition probability for an individual with the given
characteristic, holding alf other chargcteristics unchanged.

*Differs significantly from the reference category at the (.05 level, two-tailed

test.

attrition in FYB80 but decreases attrition in FY82. This may be partly
due to the renorming problem in FY80 that wrongly classified Category
IV as Category IIl, so we may not be comparing the same mental
category groups.

Perhaps the major change from FY80 to FY82 is in the level of
attrition for exactly similar individuals. The attrition probability for
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our reference individual increases substantially from 18 percent in
FY80 to 28 percent in FY82. In other words, holding all characteristics
of our reference individual constant (single, nonblack, high school grad-
uate, 18 to 20 years old, Category III}, we find a sharp increase in the
probability of attriting within two years of enlistment,.

Turning to males in the Army Reserve (Table 4.2), we find that the
results are markedly similar to the Guard results for FY80 and FY81.
For example, for the FYB80 and FY81 cohorts, the attrition rate for our
reference individual is virtually identical for guardsmen and reservists.
With minor exceptions, the influence on attrition of each characteristic
is also similar for guardsmen and reservists. For instance, education,
aptitude, and age are significant for both groups and show similar
effects. Marital status and dependency generally show weak or no
effects. We also see the same anomaly regarding the effect of race in
the different cohorts, although it is not as pronounced as in the Guard.
To the extent that there are differences, age and aptitude appear to
influence attrition for guardsmen to a greater degree than for reserv-
ists.

Reserve and Guard attrition rates both show similar increases
between FYB80 and FY81, However, in FY82, a major discrepancy
appears between the Guard and reserve. The reserve attrition rate for
the reference individual {37 percent) is significantly higher than the
Guard rate (28 percent). A possible explanation for this lies in the pol-
icy change implemented by the Army Reserve affecting the method of
discharging Army Reserve recruits from units. In 1983, the Army
Reserve adopted a policy called “wrench up,” which eased procedures
for dismissing unproductive recruits. Because of its timing, this policy
change would have its largest effect on the FY82 cohort, It could at
least partially explain the large increase in attrition in FY82. We offer
some plausible reasons for the increase in attrition rates across cohorts
for both the Guard and reserve. The simplest explanation is that the
components adopted moré stringent standards. More stringent stan-
dards might be the result of an explicit policy decision linked to
econiomic and recruiting conditions, to lower demand for trained
recruits, or to demands for higher-quality trained recruits. Higher
attrition might also be linked to changes in unemployment.

We will first explore the relationships among attrition, unemploy-
ment, and cohort quality. Unemployment rates changed considerahly
both during the time of enlistment and the subsequent two years for
the three cohorts. Each successive cohort had higher attrition, had
higher unemployment rates at entrance, and generally faced higher
unemployment rates during their first two years (Table 4.3).
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Table 4.2

TWO-YEAR RESERVE ATTRITION PROBABILITIES: LOSSES TO CIVILIAN
LIFE AMONG MALES IN THE ARMY RESERVE, FY30-FY82

Characteristic FY&i FY81 FY82

Average attrition probahility® 0.19 0.26 0.37
Race

Nonblock 0.19 0.26 0.37

Black 0.22*% 0.28* 0.36
Education

High school graduate 0.19 0.26 0.37

High school nongraduate 0.31% 0.37* 0.47%
Age

Less than 18 years {r16* 0.25 .33*

18 to 20 years 0.18 0.26 0.37

21 years or older 0.21* 0.27 ¢.39*
Family statis

Single, no dependents 0.19 0.26 0.37

Single, with dependents 0.18 0.22 0.39

Married, no dependents 0.19 0.28 0.39

Married, with dependents 0.18 0.26 0.38
AFQT sacore

Category I 0.13* 0.20" 0.23*

Category II 0.16* 0.22* 0.25%

Category HT 0.19 0.26 0.37

Category IV 0.22* 0.29* 0.323
Interactions

Black, high school nengraduate 0.33 0.40 0.50

Black, less than 13 years old ¢.19 0.26 0.30

Black, 21 years or older 0.227 0.28 0.36

20f individuals with reference characteristics: nonblack, high scheol graduate,
18 to 20 years old, single, Category IIl. These characteristics are shown in italics.
In every case, we show the attrition probability for an individual with the given

characteristic, holding ofl other characteristics unchanged.
*Differs significantly from the reference category at the 0.05 ievel, two-tailed

test,

We had hypothesized earlier that during periods of higher unemploy-
ment, the services might feel less constrained in their discharge deci-
sions because larger numbers are likely to enlist and replacement costs
are likely to be considerably lower. Although the rising attrition rates
between the FY80 and FY82 cohorts are consistent with rising unem-
ployment rates, the enlistment cohort quality increased only a little
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during this period for the Guard. This tends to rule out any strong
connection bhetween attrition standards and cohort quality for the
Guard.

Standards can, of course, be tightened independent of economic con-
ditions or cohort quality, simply to increase the quality of individuals
passing to the units or to reduce trained strength. No evidence is
available to indicate such a change in policy for the Guard. For the
reserve, however, both enlistment cohort quality and the size of the
cohort increased significantly between FY80 and FY82. Thus, not only
was the quality better, hut there were more individuals from which to
choose; this lends support to the “creaming” hypothesis.

A second hypothesis for higher attrition lies in the characteristics of
the cohorts entering under differing economic conditions. Since we
have accounted for the effect of measured variables, there would have
to be differences in unmeasured factors across cohorts entering in
periods of higher unemployment. One factor that might change is taste
for the military. Individuals entering in times of higher unemployment
may have lower commitment to military service and higher attrition
rates.

Another factor that may change is civilian job status. More individ-
uals are unemploved or hold marginal jobs at the time of enlistment.
This may indicate that this group will be more likely to undergo job
changes and possible migration during the first two years of enlist-
ment. During periods of high unemployment, job conflicts may be
more often resolved by separating because of the limited choice of

other jobs.

Table 4.3
UNEMPLOYMENT CONDITIONS FOR THREE
ENLISTMENT COHORTS

Average Unemploy-
Average ment Rate During
Enlistmment  Unemployment First Term After
Cohort Rate at Entrance Enlistment
FY80 6.8 7.8
FY31 74 8.9

Fysg 9.1 9.1
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Two-Year Attrition: Females

Tables 4.4 and 4.5 present corresponding results for female two-year
attrition for the Army National Guard and Army Reserve, respectively.
The most striking difference is the significantly higher attrition for
otherwise similar reference individuals. For example, our reference
fernale who is identical in all other measurable respects to our

Table 4.4

TWO-YEAR RESERVE ATTRITION PROBABILITIES: LOSSES TO CIVILIAN
LIFE AMONG FEMALES IN THE ARMY NATIONAL GUARD, FYB)-FYB2

Characteristic FY80 FYs1 Fys82

Average attrition probability® 044 0.49 0.44
Race

Nonbilack 0.44 0.49 0.44

Black 0.36* 0.36* 0.34*
Education

High school graduste .44 0.49 044

High school nongraduate 0.62* 0.66% 0.56*
Age

Lesgs than 18 years 0.34* 0.40* 0.46

18 to 20 years 44 .49 0.44

21 years or older 0.41 0.47 0.49*
Family status

Single, no dependents 0.44 0.49 0.44

Single, with dependents 0.47 0.55 0.51*

Married, no dependents 0.51* 0.50 0.54*

Married, with dependents 0.51* 0.58* 0.49
AFQT score

Category 1 : 0.27* 0.34* 0.31*%

Category II .38* 0.40* 6.34*

Category T1T 0.44 0.49 0.44

Category IV 0.51 052 047
Interactions

Black, high schoc! nongraduate 0.52 (.55 0.51

Black, less than 18 vears old 0.33 0.35 0.33

Black, 21 years or older 0.31 0.33 0.32*

80f individuals with reference characteristics: nonblack, high school graduate,
18 to 20 years old, single, Category III. These characteristics are shown in italics.
In every case, we show the attrition probability for an individual with the given
characteristic, holding all other characteristics unchanged.

*Differs significantly from the reference category at the 0.05 level, two-tailed

test.
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reference male has Guard attrition rates for FY80, FY81, and FY82 of
44, 49, and 44 percent compared with 18, 25, and 28 percent for males.
For the Army Reserve, the comparable percentages are 35, 41, and 45
for women and 19, 28, and 37 for men.

We had pointed out earlier a number of reasons why women might
have higher attrition rates than men. These include earlier marriage

Table 4.5

TWO-YEAR RESERVE ATTRITION PROBABILITIES: LOSSES TO CIVILIAN
LIFE AMONG FEMALES IN THE ARMY RESERVE, FY80-FY82

Characteristic FYsp FY81 FYs2

Average attrition probability” 0.35 0.41 0.45
Race

Nonblack 0.35 0.41 0.45

Black 0.27* 0.29* 0.31*
Education

High school graduate 0.35 .41 0.45

High school nongraduate 0.48* 0.51* 0.46
Age

[eas than 18 years 0.36 0.43 .47

18 to 20 years {0.35 D41 (.45

21 years or older 0.23 0.37* 0.43
Family status

Single, no dependents 0.35 041 0.45

Single, with dependents 0.36 0.46 0.42

Married, no dependents .38 0.47* 0,547

Married, with dependents 0.35 0.48" 0.51*
AFQT score

Category 1 0.25% 0.26* 0.34*

Category II 31" 0.38* 0.38*

Category IIf 0.35 0.41 0.45

Category [V 0.36 041 0.43
Interactions

Black, high schoo! nongraduate 0.41 0.38 0.30

Black, less than 18 years old 0.26 0.32 0.30

Black, 21 years or older ’ 0.22 0.25 0.28

A0f individuals with reference characteristics: nonblack, high school graduate,
18 to 20 years old, single, Category II}. These characteristics are shown in italics.
In every case, we show the attrition probability for an individual with the given
characteristic, holding ol other characteristics unchonged.

“Differs significantly from the reference category at the 0.05 level, two-tailed
test.
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and increased migration, childbearing and more childrearing responsi-
bility, increased spousal conflict from reserve service, and possible
differences in adapting to the physical requirements of training.

The attrition pattern for women for the three cohorts shows rising
trends similar to men except for a decline in the F'Y82 attrition rate for
women in the Guard. However, the men generally experienced larger
attrition increases for similar individuals. For example, as Table 4.5
shows, between FY80 and FY82 attrition rates for reference females in
the Army Reserve increased from 35 percent to 45 percent {a relative
increase of 28.5 percent), whereas male reservists experienced an
increase from 19 percent to 37 percent {a relative increase of 94.7 per-
cent).

The Guard also shows somewhat higher attrition levels for similar
women than the Army Reserve, at least for the FYB0 and FY81
cohorts, This may be due to the different job opportunities that are
available for women in each of the components.

Education, aptitude, and race show the most marked effects on attri-
tion for women. As was true for males, education and aptitude distin-
guish strongly between those staying and those leaving. However,
unlike the men’s results, the effects of race show very strong and con-
sistent effects across the three cohorts. Changing the reference charac-
teristic from nonblack tc black markedly decreases attrition rates for
women in both components.

Being married also appears to be more strongly associated with
higher attrition rates for women than for men. Age also shows a dif-
ferent gender pattern. When compared with the reference group—
those aged 18 to 20 years—being older (21 years and over) increases
attrition in men and generally lowers attrition in women. However,
the age effects are generally less pronounced for women than for men.

ANALYZING THE TIMING OF ATTRITION

We have thus far examined overall attrition, i.e., losses during the
first two vears of service regardless of the timing of attrition. In this
section, we develop separate attrition models for two periods: from
enlistment to the completion of training and from the completion of
training to the end of the second year. The models allow us to test
whether different influences seem to be operating during these periods.



41

Males

Tables 4.6 and 4.7 present the empirical results from the pretraining
and training model for male guardsmen and reservists. The most strik-
ing pattern in the results is the difference in both the level and the
determinants of attrition between the Guard and reserve. There is a
marked difference in the attrition rate for similar reference individuals

Table 4.6

PRETRAINING AND TRAINING RESERVE ATTRITION: LOSSES TO CIVILIAN
LIFE AMONG MALES IN THE ARMY NATIONAL GUARD, FYBG-FY82

Characteristic FY80 FY81 FYa2

Average attrition probability® 0.13 0.18 0.21
Race

Nonblack 0.13 0.18 0.21

Black 0.14 0.15* 017
Education

High school graduate 0.13 D.18 0.21

High school nongraduate 0.22* 0.27* 0.29*
Age

Less than 18 years 0.11* 0.15% 0.18*

18 to 20 years 0.13 018 0.21

21 years or older 0.20* 0.25*% 0.26*
Family status

Single, no dependents 0.13 018 0.21

Single, with dependents 0.13 0.19 0.23

Married, no dependents 016" 0.21* 0.23*

Married, with dependents 0.15* .19 0.24*
AFQT score

Category | 0.09* 0.11* 0.13*

Category I1 0.10* 0.13" 0.14*

Category IT1 0.13 0.18 0.28

Category IV 0.19* 0.24* 0.25*
Interactions

Black, high school nongraduate 0.21 0.25 Q.26

Black, less than 18 years old 0.13 0.15* 0.18*

Black, 21 vears or older 0.19* 0.22 0.22

A0} individuals with reference characteristics: nonblack, high school graduate, 18 to
20 years old, single, Category III. These characteristics are shown in italics. In every
cage, we show the attrition probability for an individual with the given characteristic,
holding ofl other characteristics unchanged.

*Differs significant!y from the reference category at the 0.05 level, two-tailed test.
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in the two components (e.g., 13 percent in the Guard versus 6 percent
in the reserve in the FY80 cohort), and this difference becormes larger
over time (21 percent versus 8 percent in the FY82 cohort).

The variables influencing attrition also appear to be different for the
two components. Similar to the two-year results, education, age, and
aptitude show strong influence on attrition probabilities for the Guard.
Those who are better educated, of higher aptitude, and younger have
lower attrition probabilities. Race and marital status also show weaker
significance with single men and blacks having generally lower attri-
tion. In contrast, for the reserve, neither education, marital status,
race, nor aptitude scores consistently discriminate statistically between
those who leave and those who stay in the training attrition model.
Only a single variable——age younger than 18 years—shows a consistent,
statistically significant effect. The results suggest either that the Army
Reserve exerts less discrimination during the training period than the
National Guard or that enlistees in the Guard elect to leave the system
much earlier.

Three hypotheses may help to explain the markedly differing train-
ing attrition patterns by component for similar individuals:

e Tirst, the training standards and the qualitative and perfor-
mance standards of the two components may differ. Training
standards may differ because each component requires its own
particular skill mix: combat skills for the Guard and combat
support skills for the reserve. Differences in qualitative and
performance standards may also stem from pressures to meet
end-strength, and each component may raise or lower standards
to meet its own needs.?

s The second hypothesis concerns the consistency of the data
recorded at enlistment for the Guard and reserve. In these
years, Guard enlistees were given aptitude tests by Guard
recruiters, whereas reserve personnel were cycled through the
Armed Forces Entrance and Examining Stations (AFEES)S®

5Differences in qualitative and performance standards are not obvicus at first, since
active, Guard, and reserve trainees attend both boot camp and AIT together. Since
instructors presumably deo not know the affiliation of the individual trainees, they are
likely to enforce standards uniformly for all. Differentiation may take place once the
enlistees have been referred to component personnel at the training bases, who make the
attrition and recycling decisions. The policies governing these decisions come from the
National Guard Bureau (NGB} and state bureaus for the Guard and from the Office of
the Chief of Army Reserves for the reserve. However, it is difficult to obtain other than
anecdotal evidence to support these conjectures.

$Guard nonprior service enlistees began AFEES processing in FY85.
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Table 4.7

PRETRAINING AND TRAINING RESERVE ATTRITION: LOSSES TO CIVILIAN
LIFE AMONG MALES IN THE ARMY RESERVE, FYB0-FY82

Characteristic : FY30 FYR1 FYB2

Average attrition probability® 0.06 0.07 0.08
Race

Nenblock 0.06 .07 0.08

Black 007 0.09 0.08
Education

High schoof graduate 0.06 0.07 0.08

High school nongraduate 0.07 0.08 0.09*
Age

Less than 18 years 0.10* 0.16* 0.13*

18 to 20 vears 0.G6 0.07 0.08

21 years or older 0.06 0.07 .08
Family status

Single, no dependents 0.06 0.07 0.08

Single, with dependents 0.05 0.05 0.08

Married, no dependents 0.06 0.08 0.08

Married, with dependents .06 0.06 0.07
AFQT score

Category [ 0.08 0.11* 0.12*

Category II 0.07 0.08 0.09*

Category 1T 0.06 .07 0.08

Category IV 0.06 0.07 0.08
Interactions

Bilack, high school nongraduate 0.05* 007+ 0,10

Black, less than 18 years old 0.14* 0.23* 017+

Black, 21 years or older 0.05 0.08 0.07

®0f individuals with reference characteristics: nonblack, high school graduate, 18 to
20 years old, single, Category Iil. These characteristics are shown in italics, In every
case, we show the attrition probability for an individual with the given characteristie,
holding all other characteristics unchanged.

*Differs significantly from the reference category at the 0.05 level, two-tailed test.

Test conditions were probably more uniform in the latter case.
If so0, biased Guard test scores may result in different training
attrition levels for individuals who appear to have similar
characteristics. However, given the overall composition of the
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Guard, the bias is likely to be rather small and unlikely to
explain the rather large differences in attrition.

e Third, the Guard and reserve preenlistment screening may
differ. Individuals from each component may attend a weekend
drill before enlistment. If the reserve is better at providing
inforination televant to the training period, this may lead to
lower training attrition. However, this would run counter to
the evidence of high rates of postiraining attrition in the
reserve.

s Fourth, the reporting of losses by the components may differ in
timing. If the Army Reserve is slower to report losses, then
some training attrition may be classified in the posttraining
period. However, there is no direct evidence to support this

hypothesis.

The posttraining results are presented in Tables 4.8 and 4.9. Unlike
the previous result, the reserve posttraining pattern shows that educa-
tion, age, and mental category are statistically significant and strongly
influence explaining attrition. For the Guard, a similar pattern holds
as well, although the attrition probabilities are much smaller.

Two hypotheses may help explain the difference in posttraining
attrition for the two components. One can argue that the reserve may
follow a more lenient training policy and allow units to make the attri-
tion decisions as opposed to the more stringent training attrition policy
adopted by the Guard. The inverse relationship between training and
posttraining attrition patterns seems to lend some support to the
hypothesis that the training standards of the two components differ. If
less screening is done during training, then it is likely that higher
involuntary posttraining attrition will result. If this is indeed so, then,
at first glance, it seems that the Guard policy is more efficient. How-
ever, it is difficult to judge which policy is preferable without more
information on the costs of “false positives” (letting someone stay who
should have been dropped) and “false negatives” (discharging someone
who should have been kept) and on the overall ability of unit com-
manders to discriminate successfully good from bad.

The second hypothesis focuses on the reasons for voluntary separa-
tion. If as evidence suggests, Guard units are more widespread
throughout the country, it may be easier for enlistees to transfer to
other units, should they move, than in the reserve, where the only
option might be to separate. (We had shown earlier that young indi-
viduals have high rates of job changes and migration.) An alternative
explanation might be that the Guard attracts a different type of indi-
vidual, one who, having completed training, is much more likely to
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Table 4.8

POSTTRAINING ATTRITION TO CIVILIAN LIFE AMONG MALES
IN THE ARMY NATIONAL GUARD, FY80-FY82

Characteristic FY&0 FY&B1 FY&2
Average attrition probability® 0.06 0.07 6.07
Race
Nonblack .06 0.07 0.07
Black 0.09* 010* 0.07
Education
High school graduate 0.06 0.07 0.07
High school nongraduate 0.11* 0.12* 0.12*
Age
Less than 18 years 0.05* 0.05* 0.04"
18 to 20 vears 0.06 007 0.07
21 years or older 006 0.07 .07
Family status
Single, no dependents 0.06 0.07 0.07
Single, with dependents 0.06 0.08 0.08*
Married, no dependents 0.06 0.07 0.08
Married, with dependents 0.05 0.06* 0.06*
AFQT score
Category I 0.05* 0.05* 0.04*
Category 11 0.05* 0.06* 0.65*
Category 11T 0.06 0.07 .07
Category IV 0.07* 0.09* 0.09*
Interactions
Black, high school nongraduate 0.15 0.15 0.15
Black, less than 18 years old 0.06* 0.06 0.05
Black, 21 vears or older 0.10 0.09 0.08

0f individuals with reference characteristics: nonhlack, high scheol
graduate, 18 to 20 years old, single, Category IEl. These characteristics
are shown in italics. In every case, we show the attrition probability for
an individual with the given characteristic, holding ail other characteris-
tics unchanged.

*Differs significantly from the reference category at the 0.05 level,
two-tailed test.

stay. This latter explanation is, of course, purely conjectural but can-
not be entirely ruled out.
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Females

Tables 4.10 to 4.13 show that the different patterns in training and
posttraining attrition hold for females as well. The Guard results show
a high level of variable discrimination during training with race, educa-
tion, marital status, and aptitude scores—and to a lesser extent, age—
all being significant discriminators. During the posttraining period, the
attrition is nearly random, with no variable showing consistently sta-
tistical significance. The Army Reserve results are similar to the
results discussed above for the men. During training, only race and age
show consistent significant effects; during the posttraining period, how-
ever, education, aptitude, race, age, and marital status show relatively
consistent, statistically significant effects.

PREDICTING COHORT ATTRITION

We have noted above the rising cohort attrition rates for both the
Guard and reserve from FY80 to FY82. This increase occurred despite
a marked increase in enlistment cohort quality, at least for the reserve,
during this time. Instead of rising cohort attrition, one would have
expected falling or stable cohort attrition on the basis of our earlier
findings. The difference between actual rates and expected rates is
estimated in Table 4.14, Expected rates are generated by using the
estimated regression coefficients from the FYB0 model to calculate
probabilities for individuals in the FY81 and FY82 cohorts and then
averaging across all individuals. This assumes that attrition prob-
abilities stay constant over the cohorts and that differences in overall
attrition levels arise only from differences in cohort composition,
Essentially, it gives estimates of FY81 and FY82 attrition assuming
that standards, unmeasured cohort characteristics, and the relationship
between measured characteristics and the likelihood of attrition remain
unchanged.

The results for males show that actual attrition levels differ from
expected levels by at least 20 percent (relatively) and as much as 63
percent. For three of the four estimates, the relative difference is in
the 20 to 30 percent range, but the FY82 cohort error level for the
reserve is much larger, showing at least partly the effect of a strong
policy intervention. These results show that attrition models based on
analysis of a single cohort year using variables available on personnel
files are probably inadequate for predicting future attrition rates.
Rather, models that incorporate policy effects, currently unmeasured
characteristics, and the effects of the ecomomic cycles are needed.
Even then, the models may not be useful in predicting attrition rates if
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Table 4.9

POSTTRAINING ATTRITION TO CIVILIAN LIFE AMONG MALES
IN THE ARMY RESERVE, FY80-FYa2

Characteristic FY&o FY81 FYsz

Average attrition probability® 0.13 0.17 0.28
Race

Nonblack 0.13 0.17 0.28

Black 0.17* 0.18 0.27
Education

High school graduate 013 0.17 0.28

High achool nongraduate 0.25* 0.29*% 0.38*
Age

Less than 18 years 0.10* 0.11* 0.19%

18 to 20 vears 0.13 ;17 0.28

21 years or older 0.15* 0.18 0.31*
Family status

Single, no dependents 0.13 0.17 .28

Single, with dependents 0.12 017 0.31

Married, no dependents 0.13 0.19 0.30

Married, with dependents 0.13 0.19 0.31
AFQT score

Category I 0.08* 0.10* D.i2*

Category II 0.11* 0.13* 0.16*

Category IT] 0.13 0.17 0.28

Category IV 0.16% .21 0.30*
Interactions

Biack, high school nongraduate 0.30 0.34 0.39

Black, less than 18 years old 0.11 0.09* 0.15*

Black, 21 years or older 0.17 0.19 0.29

#0f individuals with reference characteristics: nonblack, high school
graduate, 18 to 20 years old, single, Category III. These characteristics
are shown in italics. In every case, we show the attrition probability for
an individual with the given characteristic, holding afl other characteris-

tics unchanged.
*Differs significantly from the reference categery at the 0.05 level,

two-tailed test.

there are structural differences between cohorts. The results for
females show smaller relative errors—varying frem 5 to 23 percent.

A similar exercice can be carried out for FY82, using attrition coeffi-
cients estimated for F¥81 (Table 4.15). Here, estimates of expected
and actual rates match fairly closely for the Guard, but the Army
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Table 4.10

PRETRAINING AND TRAINING RESERVE ATTRITION: LOSSES TO CIVILIAN
LIFE AMONG FEMALES IN THE ARMY NATIONAL GUARD, FYA0-FY82

Characteristic FYso FY81 Fys2

Average attrition probability® 0.587 0.38 0.37
Race

Nonblack 0.37 0.38 .37

Black 0.28* 0.29+ 0.27*
Education

High school graduate 0.37 0.38 0.37

High school nongraduate 0.53* 0.54* (r.48*
Age

Less than 18 vears 0.27* .35 0.40

18 to 20 years 0.37 .38 0.37

21 years or older 0.34 0.28 0.44*
Family status

Single, no dependents .37 0.38 6.37

Single, with dependents 0.39 0.42 .39

Married, no dependents .44 043 041

Married, with dependents 0.45* 0.49* 042
AFQT acore

Category [ - 0.24% .26 0.25*

Category If 0.31* 0.531* 3.29*

Category HI 0.87 0.38 0.37

Category IV 0.45" 0.42 0.39
Interactions

Black, high schoc! nongraduate 0.41 0.46 0.41

Black, less than 18 years old 0.27 0.29 0.31

Black, 21 vears or oider 0.26 0.26 0.28*

%04 individuals with reference characteristics: nonblack, high school graduate, 18 to
20 years old, single, Category I[1I. These characteristics are shown in italics. In every
case, we show the attrition probability for an individual with the given characteristic,

holding all ather characteristics unchanged.
*Differs significantly from the reference category at the 0.05 level, two-tailed test.

Reserve again shows very large errors, suggesting the strong influence
of the reserve policy for the FY&2 cohort.
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PRETRAINING AND TRAINING RESERVE ATTRITION: LOSSES TO CIVILIAN
LIFE AMONG FEMALES IN THE ARMY RESERVE, FY30-FY32 ’

Characteristic FY&0 FY&1 FY&82

Average attrition probability® 0.11 0.13 0.13
Race

Nonblack 011 0.13 0.13

Black 0.05* 0.09* 0.09*
Education

High school graduate 0.11 0.13 0.13

High school nongraduate 0.12 0.12 0.20%
Age

Less than 18 years 0.18* 0.25* 0.19*

18 to 20 years 011 0.13 85,13

21 years or older 012 n.12 0.12
Family status

Single, no dependents 0.11 0.13 0.13

Single, with dependents 0.24 0.12 0.12

Married, no dependents 0.1¢ 0.14 0,16

Married, with dependents 1t 0.16 (14
AFQT acore

Category [ 0.09 011 0.17

Category II 0.10 0.13 0.15

Category IHT 0.11 0.13 .13

Category IV 031 0.12 010
Interactions

Black, high school nongraduate 0.07 0.12* 0.16

Black, less than 18 years cld 0.22* 0.15 0.12

Black, 21 years or older .08 0.08 0.07

80f individuals with reference characteristics: nonblack, high school graduate, 18 to
20 years old, single, Category Iil. These characteristics are shown in italics. In every
cage, we show the attrition probability for an individual with the given characteristic,

holding all ather charocteristics unchanged.

*Differs significantly from the reference category at the 0.05 level, two-tailed test.



Table 4.12

POSTTRAINING ATTRITION TO CIVILIAN LIFE AMONG FEMALES
IN THE ARMY NATIONAL GUARD, FY80-FY82

Characteristic FYa0 FY81 Fya2

Average attrition probability® 0.09 0.11 0.07
Race

Nonblack 0.09 n.11 0.07

Black 0.10 0.07* 0.06
Educaticn

High school graduate 0.09 011 0.07

High schocl nengraduate 0.12 0.14 0.09
Age

Less than 18 years 0.09 0.05* 0.06

18 to 20 years .09 0.11 0.07

21 years or older .09 0.09 0.06
Family status

Single, nv dependents 0.09 011 0.07

Single, with dependents 0.09 013 0.14*

Married, no dependents 0.08 0.07* 0.07

Married, with dependents 0.08 0.09 .07
AFQT score

Category ! 0.05* 0.08 0.06

Category II 0.08 0.09 0,05

Category IIT 0.09 011 0.07

Category IV 0.08 0.09 0.08
Interactions

Black, high school nongraduate 0.12 0.08 0.09

Biack, less than 18 years old 0.07 0.06 0.03

Black, 21 years or clder 0.06 0.07 0.05

%0f individuals with reference characteristics: nonhblack, high schoaol
graduate, 18 to 20 years old, single, Category IIl. These characteristics are
shown in italica. In every case, we show the attrition probeshility for an
individual with the given characteristic, holding all other characteristics
unchanged.

*Differs signifieantly from the reference category at the 0.05 level, two-
tailed test.



Table 4.13

POSTTRAINING ATTRITION TO CIVILIAN LIFE AMONG FEMALES
IN THE ARMY RESERVE, FYB0-FY82

Characteristic FY80 FYs1 FYaz

Average attrition probability™ 0.25 0.27 0.31
Race

Nonblack 0.25 0.27 0.31

Black 0.20* 0.19* 0.22*
Education

High school graduate 0.25 0.27 031 b

High school nongraduate 0.36% 0.40* 0.26*
Age

Less than 18 years 0z1* 0.20* 07

18 to 20 years 0.25 0.27 0.31

21 years or older 0.21* 0.23* 0.31
Family status

Single, no dependents 0.25 0.27 091

Single, with dependents 0.21 0.34 0.29

Married, no dependents 0.28 0.33* 0.38*

Married, with dependents 0.24 0.32*% 0.3
AFQT score

Category 1 017 0.15*% 0.18*

Category 1I 0.22* 0.22* 0.23*

Category III 0.25 0.27 031

Category IV 0.25 0.2% 0.33
Interactions

Black, high school nongraduate 0.36 0.25 0.16

Black, less than 18 years old 0.13 017 0.18

Black, 21 years or older 016 0.18 0.21

®Of individuals with reference characteristics: nonblack, high schaol
graduate, 18 to 20 years old, single, Category III. These characteristics are
shown in italics. In every case, we show the attrition probability for an
individual with the given characteristic, holding all other characteristics
uncianged.

Small sample size.

*Differs significantly from the reference category at the .05 level, two-
tazled teat.



Table 4.14

ACTUAL AND EXPECTED ATTRITION RATES, FY81 AND
FY82 COHORTS, USING FY80 COEFFICIENTS
{In percent)

FY8i FY&2

Males Females Males Females

Army Nationa! Guard
Actual attrition rate 29.5 446 30.2 429

Expected attrition rate using
FY8( regression coefficients  24.1 410 23.6 40.7

Relative difference (percent) +20.8 +8.8 +28.0 +5.4
Army Reserve
Actual attrition rate 1 319 372 8.7

Expected attrition rate using
FY380 regression coefficients  24.1 REX:Y 22.7 31.6

Relative difference {percent) +29.1 +121 +639 +22.5

Table 415

ACTUAL AND EXPECTED ATTRITION RATES,
FY82 COHORT, USING FY81 COEFFICIENTS
(In percent)

Fyg2

Males Females

Army National Guard
Actual attrition rate 30.2 429

Expected attrition rate using
FY81 regression coefficients 29.1 44.0

Relative difference {percent} +3.8 -25
Army Reserve
Actual attrition rate 37.2 38.7
Expected attrition rate using
FY51 regression ceefficients 29.6 36.1

Relative difference (percent) +25.7 +7.2




V. SUMMARY AND FUTURE RESEARCH

The theoretical framework outlined in Sec. II stressed that the attri-
tion decision depends crucially on both the informed nature of the orig-
inal enlistment decision and the probability of changes in employment,
residence, household composition, and economic conditions after enlist-
ment. We identified testable hypotheses regarding the probable rela-
tionships between variables such as sex, race, education, aptitude, age,
unemployment, and attrition. The results presented in the preceding
section provide substantial support for our hypotheses. We were able
to test directly the effects of the demographic variables; the cohort
rezults also provide some plausible evidence of the effect of changing
economic conditions on attrition. The effects of each of these variables
are discussed below. One of the major conclusions of our research is
that economic factors and institutional policies are extremely impor-
tant determinants of attrition across different cohorts. Although one
can predict the relative attrition risk associated with changes in com-
position or quality, the predictive power of such models is not good.
One needs to account for, as far as possible, changes in component pol-
icies or training standards as well as the effect of changing economic
conditions on both the entering cohorts and the component.

SUMMARY OF ATTRITION RISKS

Nonprior service enlistees entering the Army National Guard and
Army Reserve differ considerably in their relative risk of early attrition.
These relative differences can generally be predicted to some degree on
the basis of gender, educational achievement, aptitude scores, race, and
age.

The characteristic that makes the largest consistent difference in
attrition risk is gender (Table 5.1}). Women are at much higher rizk of
attrition than similar males. However, the gap between male and
female attrition narrows considerably between FY80 and FY82. There
are several explanations for higher attrition risks for women. Women
may break reserve commitments more often hecause they migrate more
often and change jobs and marital status more frequently than men of
similar age. Moreover, hoth marriage and jobs for women may more
frequently lead to conflicts with the reserve commitment. Marriage
will more often conflict with reserve service because of pregnancy and
greater responsihility for home and children. Women may also
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Table 5.1

ESTIMATED CIVILIAN ATTRITION PROBABILITIES DURING
INITIAL TWO YEARS OF SERVICE FOR MEN AND WOMEN
WITH SIMILAR CHARACTERISTICS?

Cohort
Gender
and Service FY80 FY81 FYaz
Army Guard
Men 0.18 0.25 0.28
Women 0.44 0.49 0.44
Army Reserve
Men .19 0.26 0.37
Women 0.35 0.41 0.45

%Single, high school graduate, nonblack, 18 te 20 years of age,
Category TIL

encounter more job conflicts with the reserve commitment because of
more frequent weekend work and less control over work schedules and
hours.

Moreover, women will be less prepared by previous experience than
men for meeting training standards in basic training and may also be
less prepared for skill training if nontraditional skills are chosen by
women. In terms of our theory, women will encounter more “experi-
ence” characteristics on the reserve job than men. Thus, the decision
to join the reserve is less grounded in known experience, poses mMore
uncertainty, and will be more easily reversed.

The characteristics that account for the next largest consistent
differences in attrition are education and aptitude category (Tables 5.2
and 5.3). The direction of these effects is similar for men and
women—more educatien and higher aptitude are associated with lower
attrition probabilities. Depending on the gender and cohort, a change
from not having to having a high school diploma usually lowers attri-
tion by 25 to 75 percent (relatively). Moreover, both aptitude and edu-
cation exert somewhat independent effects. Among high school gradu-
ates, attrition risk for different mental category groups still differs sig-
nificantly.

The three remaining variables—race, age, and marital/dependency
status—show much smaller influences on attrition and generally affect
attrition somewhat differently for men and women. Table 5.4 shows
that race usually does not significantly affect attrition risk for men;



Table 5.2

ESTIMATED CIVILIAN ATTRITION PROBABILITIES DURING
INITIAL TW0 YEARS OF SERVICE FOR MEN AND WOMEN?
DIFFERING IN EDUCATIONAL ATTAINMENT

FY80 F¥#1 Fyaz
Education
and Service Men Women Men Women Men Women
Army Guard
High school graduate 0.18 044 025 0.49 0.28 0.44
Nongraduate 0.21 662 039 0.66 .41 0.56

Army Reserve
High school graduate 0.19 0.35 0.26 0.41 0.37 0.45
Nongraduate 0.31 048 0.37 0.51 0.47 046

a%ingle, nonblack, 18 to 20 years of age, Category 111

Table 5.3

ESTIMATED CIVILLIAN ATTRITION PROBAEILITIES DURING
INITIAL TWO YEARS OF SERVICE FOR MEN AND WOMEN*
DIFFERING IN APTITUDE ATTAINMENT

FY30 FYR1 FYsz
Category
and Service Men Women Men Women Men Women
Army Guard
Category | 0.12 0.27 0.16 0.34 0.17 0.31
Category II  0.14 0.33 0.19 0.40 0.19 0.34

Category III 018 0.44 0.25 0.49 0.28 .44
Category IV 0.25 0.51 0.33 0.52 0.35 0.47

Army Reserve
Category 1 .13 0.25 0.20 0.26 0.23 (.34
Category II  0.16 0.31 0.22 0.36 0.25 (.38
Category I[II  0.19 0.36 0.26 0.41 0.37 0.45
Category IV 0.22 0.36 0.29 0.41 0.38 0.43

agingle, nonblack, 18 to 20 years of age, high school graduate.

black women, however, have significantly lower attrition. The effect of
changing age from younger to older (Table 5.5) increases attrition risk
for men—by a fairly sizable proportion in the Army Guard. For
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Tahie 5.4

ESTIMATED CIVILIAN ATTRITION PROBABILITIES DURING
INITTAL TWO YEARS OF SERVICE FOR MEN AND WOMEN®
DIFFERING IN RACE

FY8&0 F¥s1 FY&2
Race
and Service Men Women Men Women Men Women
Army Guard
Noenblack 0.18 044 0.25 (.48 .28 0.44
Black 0.23 0.36 0.24 0.36 0.25 0.34

Army Reserve
Nonblack 0.19 0.35 0.26 0.41 0.37 0.45
Black 0.22 .27 0.28 .29 .36 0.31

#3ingle, high scheol graduate, 18 to 20 years of age, Category 111

women in the Guard, age matters less than for men; in the reserve,
there are weak differences in the effect of age on the attrition of men
and women. Women 20 and over appear to have somewhat lower attri-
tion risks than younger women; the opposite is true for the men.
Finally, the effect of changing marital status or dependency status
(Table 5.6) hardly changes men’s attrition risk, but being married
either with or without dependents usually increases women’s attrition
risk by moderate amounts.

Tables 5.1 to 5.6 summarize the effect of changing a single charac-
teristic for a typical enlistee. These differences cumulate—although in
a nonlinear way—as more than one characteristic is changed at a time.
This means that the attrition risk can differ substantially among
groups as several characteristics change (Table 5.7). For instance, a
very high-risk group would be Category III females not completing high
school, ages 18 to 20. The probability of attrition during the first two
years for this group ranges from 46 to 66 percent. A typical low-risk
group consists of males between 18 and 20 who have completed high
school and are in upper aptitude Categories I and IL. Such individuals
have attrition probabilities in the 12 to 25 percent range.

Attrition risk tables such as these can be generated for accession
cohorts and can be used to help strueture recruiting and bonus policies.
They can also be used to identify groups where supplementary training
methods may have the greatest payoff. The services currently use apti-
tude and education as the primary selection mechanisms for incentives



Takle 5.5

ESTIMATED CIVILIAN ATTRITION PROBABILITIES DURING
INITIAL TWO YEARS OF SERVICE FOR MEN AND WOMEN®
DIFFERING IN AGE

FYs0 Fval Fya2
Age
and Service Men Women Men Women Men Women
Army Guard
Age 17 0.15 .34 0.20 .40 0.22 0.46

Age 18 -20 0.18 0.44 0.25 0.49 0.28 0.44
Age 20 + .25 0.41 0,33 0.47 0,34 0.49

Army Reserve
Age 17 0.16 0.36 .25 0.43 0.33 0.47
Age 18 =20 0.19 0.35 0.26 041 0.37 (.45
Age 20 + 0.21 .33 0.27 0.37 0.39 .43

88ingle, nonblack, high school graduate, Category 111

Table 5.6

ESTIMATED CIVILIAN ATTRITION PROBABILITIES DURING
INITIAL TWO YEARS OF SERVICE FOR MEN AND WOMEN?
DIFFERING IN MARITAL STATUS

FY&0 FY81 FY82
Marital Status
and Service Men Women Men Women Men Women
Army Guard
Single 0.18 0.44 0.25 0.489 0.28 044

Married, no dependents 021 0.51 0.28 0.50 0.29 0.54
Married, dependents 019 0.51 0.25 0.58 0.30 0.49

Army Reserve
Single 019 0.35 0.26 0.41 0.37 0.45
Married, no dependents  0.19 0.38 0.23 0.47 0.39 0.54
Married, dependents 018  0.35 026 048 033 051

SNonblack, high school graduate, 18 to 20 years of age, Category IIL
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Table 5.7

ESTIMATED TWO-YEAR CIVILIAN ATTRITION PROBARBILITIES
FOR SINGLE WHITE MALES AND FEMALES WITH

SPECIFIED CHARACTERISTICS

Characteristic

Army National Guard Army Reserve

FYar FY81 FY82 FY80 Y8l FYa2

High School Graduates
18-20 years, Category |
15-20 years, Category 11
18-20 vears, Category 111
18-20 years, Category IV

21 years or vider, Category 1
21 years or older, Category [I
21 years or older, Category Il
21 years or older, Category IV

Nongraduates
18-20 years, Cutegory [
18-20 years, Category II
18-20 years, Catepory 11T
18-20 years, Category IV

21 years or older, Category I

21 years or older, Category II
21 wears or older, Category IIX
21 yearzs or older, Category [V

High School Graduates
1820 years, Category |
18-20 years, Category II
18-20 years, Category II1
18-20 years, Category [V

21 years or older, Category [

21 years or older, Category 11
21 years or older, Catepory III
21 years or older, Category IV

Nongraduates
18-20 years, Category [
18-20 years, Category 11
18-20 years, Category [11
18-20 years, Category IV

21 years or older, Category 1

21 years or older, Category IL
21 years or older, Category I
21 years or older, Category IV

Male

0.12
0.14
0.18
0.25

0.17
020
0.25
6.33

0.22
0.25
0.31
0.41

030
0.34
041
.51

Female

0.27
0.37
.44
0.50

0.24
.24
0.41
0.47

0.44
0.56
0.62
0.68

0.40
0.52
0.59
0.585

018
0.19
0.25
0.33

0.21
0.25
0.33
0.41

0.25
0.31
.39
0.47

0.33

047
0.58

0.34
0.40
0.49
0.52

0.32
0.39
0.47
.50

0.51
0.58
(.66
0.68

0.49
0.56
.65
0.87

017
0.19
.28
0.35

0.21
0.24
0.24
0.41

.28
0.30

0.49

0.51

.44
.47

0.36
0.39
(.49
.52

0.42
0.45
0.56
0.59

0.47
0.51
081
.64

0.13
0.18
0.19
0.22

0.15
0.18
0.21
0.25

0.22
0.27
.31
0.35

0.25
0.30
0.35
0.39

0.25
0.31
0.35
0.36

0.23
0.30
4.23
0.34

0.36
0.44
0.48
0.49

0.54
.42
.46
0.47

0.26
0.36

31

0.47
0.47

0.23
0.25
0.37
0.28

0.25
.27

0.41
0.32
0.34
0.47
0.49

(.34
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and recruiter emphasis, and these results lend some support for adopt-
ing such a policy. For example, although the absolute magnitude of
attrition risk increased over time for the three cohorts studied, individ-
ual characteristics related to attrition do not change over time.
Recruiting and training policies can thus be developed with respect to
these characteristics with a fair degree of confidence that these results

will held over time.

PREDICTING COHORT ATTRITION

We find that models developed on the basis of attrition in a single
cohort can predict reiative attrition risk but cannot accurately predict
absolute attrition risk in different cohorts. Ailthough education, apti-
tude, race, and age are important and consistent determinants of attri-
tion in each cohort, these alone are not sufficient to develop good
predictive models for other cohorts. There appear to be several reasons
for this.

First, attrition discharge policies and training and performance stan-
dards may change from one year to the next shifting the overall level
of attrition. There is some evidence that a policy shift to a more
lenient discharge policy in the Army Reserve may partly account for
the sizable increase in attrition in the FY82 cohort. The results for
both components also appear consistent with increasingly tighter train-
ing standards from FY80 to FY82,

Another hypothesis consistent with the results is that rising unem-
ployment brings enlistment cohorts with unmeasured characteristics
that increase attrition risk. This could happen simply because they
have less “taste” for the military, encounter more job conflicts, or
because they are more likely to resolve employer conflicts by separat-
ing.

Still another hypothesis is that service training discharge policies
respond to an easier recruiting environment by tightening standards
and “creaming” the best from any cohort regardless of cohort quality,
either intentionally or unintentionally. In the latter case, training per-
formance might simply be “graded on the curve,” so that a relatively
fixed proportion of recruits are discharged regardless of quality.
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DIFFERENCES BETWEEN THE ARMY GUARD AND
RESERVE IN ATTRITION EFFECTS

The Army Reserve has higher overall levels (counting all losses) of
separation from the component in the first two years of enlistment.
The relative difference between the two components is 29.1 percent in
FY80, 24.8 percent in FY81, and 33.1 percent in FY82. Three factors
may help explain this higher level of separation, First, the Army
Reserve has higher levels of separation to the active force and reiurns
to the reserve force. Second, the Army Reserve takes in lower cohort
quality. Third, the Army Reserve implemented an easy discharge pol-
iey in FY83, which explains a large attrition increase in the FY82
cohort. If one compares only attrition to civilian life for the Guard and
reserve, and adjustment is made for differential quality, attrition levels
and determinants are similar for the Guard and reserve for FY80 and
FY81. This indicates that individuals were until 1982 judged by simi-
lar standards in the two components, and the environments in the two
components are not sufficiently different to cause individuals to leave
more frequently to civilian life.

The major difference hetween the two components is in the timing
of attrition. The Army Guard has higher training and lower posttrain-
ing attrition; the opposite is true for the Army Reserve.

FUTURE RESEARCH

Developing improved attrition models requires work in several areas.
First, we need to identify important manpower policy changes that can
influence attrition levels. These policies usually invelve concerns
regarding budget or end-strength or changes in the ease of discharging
recruits. It is often easiest to make adjustments in strength by chang-
ing attrition levels in training or early in the term of service. Such
changes appear to have an important effect on cohort attrition levels
and need to be identified in an analysis of cohort attrition.

It is also important to understand better several changes or adjust-
ments that occur when enlistment cohort size or quality changes.
Changes in cohort size and quality can bring different unmeasured
characteristics that change expected attrition levels. The adjustment
of the training process to cohorts of different sizes and quality is at
best only poorly understood. Standards might be absolute or relative
with regard to a particular group, and attrition levels would be dif-
ferent in each case.

Finally, we need to understand better the effects of changing
economic conditions on reserve attrition. Changing unemployment can
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both change the characteristics of incoming cohorts and directly affect
attrition through civilian job opportunities,

Three research approaches would prove useful in sorting out these
issues. First, analysis of additioral cohorts would probably be able to
untangle the effects of unemployment. Analytical approaches incor-
porating survivor functions would be helpful in this process.

A longitudinal survey of reservisis at entry with periodic follow-ups
would also be helpful in obtaining data on important variables concern-
ing civilian life. Such an effort would probably involve collecting data
from exiting reservists as well. Such data could also better document
the circumstances of individuals who leave and return—an important
part of reserve attrition.

Finally, it is currently net known how many individuals who leave
would have stayed and performed well under slightly different training
circumstances. Training schedules offer little flexibility to adapt to
recruits with different problems. Some structured experimentation
with more flexibility in training schedules and regimens might have
large pavoffs in terms of retaining a larger proportion of each cohort.
Structuring such experiments during the training process and following
recruits would be relatively easy.






Appendix

LOGISTIC REGRESSION COEFFICIENTS FOR
THE ARMY NATIONAL GUARD AND ARMY
RESERVE ATTRITION MODELS

Table A.1

LOGISTIC REGRESSION COEFFICIENTS FOR ARMY NATIONAL GUARD
TWO-YEAR ATTRITION MODEL: LOSSES TO CIVILIAN LIFE
AMONG MALES, FY80-FY82 COHORTS*

FY80 FY31 FYa2

Independent Variable Coef. t-stat. Coef. t-stat. Coef. {i-stat.
Constant. -1.51 -1.08 -0.85
Black 028 621* -005 119 015 3.63*
High school nongraduate 0.73 25,79 0.62 2367" 057 21.22*
Less than 18 years old -0.22 7.45* -0.29 10.54* -030 10.65*
21 years or older 0.41 10.93* 0.36 10.66* 0.28 847+
Single, with dependents 001 0.16 0.08 151 0.16 2.71*
Married, no dependents 017 297 013 2.24* 0.06 0.87
Married, with dependents 00 092 =001 025 .09 1.92
Category 1 -0.48 6.42* —0.61 8.69* -065 9.95%
Category 11 -0.30 957 036 1248 -048 1739
Category [V 0.40 1053 036 11.29* 033 9.73%
Black, high schocl nongraduate -0.13  2.06* 007 117 0.13 2.16*
Blaci, less than 18 years old =007 096 013 187 0.14 1.86
Black, 21 years or older -0.10 140 -0.01 G186 0002 0.02

ACoefficients for Table 4.1.
*Bignificant at the 0.05 level.
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Table A.2

LOGISTIC REGRESSION COEFFICIENTS FOR ARMY RESERVE
TWO-YEAR ATTRITION MODEL: LOSSES TO CIVILIAN LIFE
AMONG MALES, FY80-FY82 COHORTS?

FY80 FYal1 FY82

Independent Variahle Coef, t-stat. Coef. t-stat. Coef t-stat.
Constant -1.47 -1.07 -0.55
Black 022 3.11* 0,13 2310 -0.03 064
High school nongraduate 066 1441* 052 14.39* 0.44 12.66*
Less than 18 vears old -0.21 423 -0.04 108 017 4857
21 years or older 017 278 005 1.07 011 260"
Single, with dependents ~007 038 -019 116 0.11 0.84
Married, no dependenta 002 020 012 142 008 119
Married, with dependents 003 035 003 0.39 0068 106
Category 1 -047 3.94* -0.29 2.96* -0.66 T.217
Category 11 .20 358 -0.21 5.00* -0.55 1b.42¢
Category IV 0.20  3.93* 0.16  4.06* 0.06 1.53
Bilack, high school nongraduate -0.18  1.40 001 (.07 0.13 159
Black, less than 18 years old 001 014 =004 042 =010 112
Black, 21 years or older 019 196* -0.06 €62 =009 115

ACoefficients for Table 4.2,
*Significant at the 0.05 level.



Table A.3

LOGISTIC REGRESSION COEFFICIENTS FOR ARMY NATIONAL GUARD
TWO-YEAR ATTRITION MODEL: LOSSES TO CIVILIAN LIFE
AMONG FEMALFES, FY80-FY82 COHORTS®

FY30 FY&1 FY82

Independent Variable Coef. t-stat. Coef. t-stat. Coef. t-stat.
Constant -0.24 —0.04 -0.23
Black ~034 325 054 545% 044 4.93*
High school nongraduate 074 7.60% 0.7 7.82% 048 5.26*
Less than 18 yeazs old -0.41 421 -038 409* 0.08 091
21 years or older -0.14 163 =0.07 081 0.21  2.69*
Single, with dependents 012 0.73 .22 151 02y 2.08*
Married, no dependents 0.25 1.98* 005 0.41 0,38 3.34*
Married, with dependents 028 2.07* 0.36 2.88* 0.19 153
Category 1 -0.76 5.76* 063 437 -057 4.05*
Category 11 -0.27 3.569* 035 4.85* 044 631
Category IV 025 1.94 010 103 011 1.28
Black, high schocl nongraduate —0.08 0.38 007 040 0.20 117
Black, less than 18 years old 027 1.38 .34 185 -0.13 0.7
Black, 21 years or older ~0,10 (.66 —-0.08 (.63 =029 z27™

3Coefficients for Table 4.4.
*Significant at the 0.05 level.
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TWO.-YEAR ATTRITION MODEL: LOSSES TO CIVILIAN LIFE

Table A4
LOGISTIC REGRESSION COEFFICIENTS FOR ARMY RESERVE

AMONG FEMALES, FY80-FY82 COHORTS®

FY80 FY81 FY&2

Independent Variable Coef, t.stat. Coef tstat, Coef. t.stat.
Constant =0.61 —0.37 -0.22
Black ~-0.38 4.42* -0.54 7.43* -0.08 8.59*
High school nongraduate 0.53 B.11* 043 684* 0.056 0.55
Less than 13 years old 0.03 041 0.08 1.06 010 1.31
21 years or older -0.08 112 -0.18 2777 -0.04 (.71
Single, with dependents .05 .10 .20 0.76 -G.10 0.49
Married, no dependents 0.13 143 0.26 3.13* 039 4.28*
Married, with dependents 0.01 0.15 0,29 3.53* 0.27 3.21*
Category 1 -0.50 3.64* -0.66 3.85* -044 2.86*
Category I —0.18 3.06* —0.19  3.24* -0.26 4.93°
Category 1V 0.03 043 0402 0.34 -0.07T 096
Black, high schoo] nongraduate 010 087 -0.01 007 -0.09 047
Black, less than 18 years old -0.07 048 0.08 054 014 099
Black, 21 years or clder 019 170  -0.0003 0.003 -0.10 1.0

A¢oefficients for Tahle 4.5.
*Significant at the 0.05 level.



LOGISTIC REGRESSION COEFFICIENTS FOR ARMY NATIONAL GUARD

Table A.5

PRETRAINING AND TRAINING ATTRITION MODEL: LOSSES TO
CIVILIAN LIFE AMONG MALES, FY80-FY82 COHORTS*

FYA0 FYB1 FYa2

Independent Variable Coef. tstat. Coef. tstat. Coef  t.stat.
Constant -1.89 -1.52 -1.33
Black 0.69 183 -0.21 4.61* -0.22 5.00*
High school nongraduate 0.61 18.%4* 0.50 17.35 043 1459*
Less than 18 years old —0.19 -D.45* -0.18 5.86* -0.17 550+
21 years or older 052 1229* 044 1159 031  8.70*
Single, with dependents 0.62 0.29 0.08 1.22 0.11 1.64
Married, no dependents 020 310 G017 271 012 2.00%
Married, with dependents 013 218 010 1.87 0.16 3.37™
Category I -(.38 —4.43* -056 717 —-0.60 8,39
Category II -0.27 -743* -0.34 1061* -046 1523
Category IV 045 1050 034 0966* 024 658
Black, high school nongraduate -0.13 -1.90 0.10 157 009 127
Black, less than 18 years old 007 081 0,18 237 018 233
Black, 21 years or older -0,186 =200 002 022 -002 033

*Coefficients for Table 4.6.
*Significant at the 0.05 level.
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Table A.6

LOGISTIC REGRESSION COEFFICIENTS FOR ARMY RESERVE
PRETRAINING AND TRAINING ATTRITION MODEL: LOSSES
TO CIVILIAN LIFE AMONG MALES, FY80-FYs2 COHORTS®

FYB0 FYs1 Fya2

Independent Variable Coef. t-stat. Coef. t-stat. Coef. t-stat,
Constant ~2.74 -2.53 -2.45
Black G110 {.86 015 1.66 0.02 021
High school nongraduate 009 115 0.03 047 0.20 3.72¢
Less than i8 years old 0.52 632 084 13.94* 056 10.16*
21 years or older 008 077 -003 037 -002 026
Single, with dependents -0.12 04% -045 181 -0.04 018
Married, no dependents -0.06 0.37 0.06 0.49 0.03 024
Married, with dependents 007 051 -014 134 -008 0351
Category I 0.29 1.49 039 2.63* 048 337
Category [ 0.15 1.66 008 1.25 0.14  2.53*
Category IV 002 020 ~009 153 -0.04 060
Black, high schoo! nongraduate -0.36 2.70* -0.23 197 008 065
Black, less than 18 years old 0.35 Z2.00* 034 240 029 2.00*
Black, 21 years or older -0.30 18 —011 078 -012 083

8Cgefficients for Tahle 4.7.
*Significant at the 0.05 level.



Table A.7

LOGISTIC REGRESSION COEFFICIENTS FOR ARMY NATIONAL GUARD

POSTTRAINING ATTRITION MODEL: LOSSES TO CIVILIAN LIFE
AMONG MALES, FY80-FY82 COHORTS"

FY80 Fysl1 FYB2

Independent Variahle Coef, t-stat. Coef. t-stat. Coef t-stat.
Constant 2.81 -2.57 -2.64
Black 0.53 T7.49* 0.33 4.86% 0.11 1.62
High school nongraduate 0.07 1500* 056 13.10* 062 13.49*
Less than 18 years old -0.18 3.86* 039 8.59* -046 D.44*
21 years or older 0.004  0.07 002 030 0.05 0.84
Single, with dependents 0.01 0.06 008 0.66 021 207
Married, no dependents -0.01 0.14 =003 035 =015 1.65
Married, with dependents -0.12 144 -025 %17 015 201*
Category I -0.25 2.06* -042 3.62* -043 3.86*
Category 11 ~0.18 360* -0.22 4.75* -0.27 5.84*
Category 1V 0.16 267" (.22 4.16* 036 6.30*
Black, high schoo! nongraduate -0.11 112 -0.04 040 018 1,70
Black, less than 18 years old -0.31 2.59* 006 04fF -008 0.46
Black, 21 years or older 0.08 0.72 -0.06 059 .06 0.565

®Coefficients for Table 4.5.
*SBignificant at the (.05 level.
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LIFE AMONG MALES, FY80-FY82 COHORTS?

Table A.8

LOGISTIC REGRESSION COEFFICIENTS FOR ARMY RESERVE
POSTTRAINING ATTRITION MODEL: LOSSES TO CIVILIAN

FY80 FY81 FY82

Independent Variable Coef. t-stat. Coef t{-stat, Coef. t-stat.
Constant -1.90 -1.58 -0.94
Black 0.28 3.49* 008 116 -0.08 08
High schoal nengraduate .78 1535 068 1620 043 11.31*
Less than 18 years old -0.34 618%* -053 11.78* -049 12.54*
21 years or older 0156 225* 009 151 015 3.056*
Single, with dependents -0.08 042 001 004 0.15 106
Married, no dependents 002 021 013 1.26 Q10 114
Married, with dependents =005 0.56 0,12 146 012 L74
Category 1 -0.52 394* -061 5.39* -104 10.33*
Category II -024 384 -032 B69* -0.73 1877
Category IV 021 3.79* 026 582 009 211
Black, high school nongraduate -0.03  0.29 014 1.57 011 128
Black, less than 18 years old -0.18 152 -0.25 230* -0.27 2.65*
Black, 21 years or older -011 103 -001 0123 005 061

Coefficients for Tabie 4.9.
*Sigrificant at the 0.05 level.
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Table A.9

LOGISTIC REGRESSION COEFFICIENTS FOR ARMY NATIONAL GUARD
PRETRAINING AND TRAINING ATTRITION MODEL: LOSSES TO
CIVILIAN LIFE AMONG FEMALES, FY80-FY82 COHORTS®

FY30 Fyal FYs2

Independent Variable Coef, t-stat. Coef. t-stat. Coef. t-stat.
Constant —{.55 —0.49 -0.65
Black -0.38 -351* -042 4.10* -D42 4.69*
High school nongraduate 068 673* 064 6.98F 0.46 4.88*
Less than 18 years old 044 429 014 153 015 1.58
21 years or older -0.12 1.31  -001 04 0.29 3.66*
Single, with dependents 0.11  0.65 016 1.06 010 077
Mazried, no dependents 020 217 019 157 0.42 3.56*
Married, with dependents 0.36 2.51* 048 3.56* 0.2t 1.88
Category 1 -0.59 424* -055 3.68* 055 3.84%
Category 11 025 3.15* -032 428" -038 5.05%
Category IV 033 261 019 191 0.10 110
Black, high school nongraduate -0.69 (.46 0,12 0.65 016 092
Black, less than 18 years old 0.38 1.85 615 072 001 0.06
Black, 21 years or older 002 0311 -013 092 -0.28 215*

SCoefficienta for Table 4.10.
*Bignificant at the 0.05 level.
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Table A.10

LOGISTIC REGRESSION COEFFICIENTS FOR ARMY RESERVE
PRETRAINING AND TRAINING ATTRITION MODEL: LOSSES
TO CIVILIAN LIFE AMONG FEMALES, FY80-FY82 COHORTS®

FY&0 FYs1 FYs2

Independent Variable Coef. t-stat. Coef t-stat. Coef. t-stat.
Constant -2.11 -1.90 -1.88
Black -0.38 2.84* -038 366* —0.44 4.49*
High school nongraduate 0.11 1.13 =013 150 047 3.61*
Less than 18 years old 0.57 4.83* 083 7.7 046 4.19*
21 years or clder 0.10 097 -006 058 010 1.13
Single, with dependents 093 129 -012 032 -0.08 @31
Married, no dependents -0.11 0.85 007 060 0.24 186
Married, with dependents 006 0.40 021 178 0.09 074
Category [ 021 104 014 056 0.29 131
Category IT -0.11 121 -0.001 0.01 0.12 153
Category [V -0.02 016 -013 164 030 280
Black, high school nongraduate -0.27 157 041  2.30% 0,15 0.54
Black, less than 18 years old 0.64 2.73* —-026 130 -0.09 046
Black, 21 years ot older -0.12 078 014 086 -011 076

BCoefficients for Table 4.11.
*Qignificant at the 0.05 level.
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